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Effigy Urn of Cocijo, Zapotec, AD 300-600 (Early Classic), Mexico, 
Walters Art Museum. 


Reading tips: 


| have deliberately chosen not to use the indigenous 
words or names because there are sometimes big 
differences in the way they are written. Moreover, 
they are difficult to pronounce or read. This would 
make the text unnecessarily long and long-lasting. 


To give an impression of the often beautiful 
drawings in the Codex Borgia, which is therefore 
rightly called an artistic masterpiece, | have added 
several examples to the texts. 
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This book explains how a text from 1566 of the 
Spanish bishop Diego de Landa could led to a 200- 
year-old misconception about the type of calendar 


year used in old Mesoamerica. 


It turns out that in the literature about the basic 
structure of the Mesoamerican calendar, a kind of 
Julian calendar year of 365 days was always 
assumed, and still is, to be used. Gradually the 
question arose how a people on the other side of the 
world could know in 1000 BC of an artificial European 
calendar structure that was only invented in 45 BC. 
After an extensive literature study into the origin and 
reasons of this assumption, no argument could be 


found that justified this assumption. 


In the end, an incorrect text in a well-known historical 
source of 1566 AD proved to be the origin for this 
assumption, which since then has continued to exist 
as an established fact. Reason to demonstrate on the 
basis of verifiable facts and arguments that the 
assumption is based on an incorrect basis and has 


therefore been wrongly used for years as a fixed fact. 
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This book is about the structure and operation of the 
old and unique mesoamerican calendar. Mesoamerica 
is however not a recognizable concept for everyone. It 
is also not an official country or region but a scientifi- 
cally limited area, with Mexico as the largest unit, in 
which different cultures lived and are still alive, with a 
number of common characteristics. One of these is the 
Mesoamerican calendar. The area of Mesoamerica is 
shown on the map (left) in which the global boundary 
of this area is displayed. 





Stela C, Tres Zapotes, Veracruz, Mexico, BC 32. 


During the many years | studied the Codex Borgia and 
other pre-Hispanic manuscripts from the ancient Me- 
soamerica, in preparation for my three volume book 
about this Codex, the calendars in these manuscripts 
in particular caught my attention. Virtually all subjects 
and themes in this ancient manuscript are intertwined 
In some way or another with these calendars. Unique 
calendars that presumably have been formed some- 
where between 1300 and 1000 BC (Malmstr6m 1978: 
108). The oldest, with certainty determined, calendar 
dates date back to 600-30 BC in the area that was in- 
habited by the Olmec and Zapotec long before the 
Maya civilization flourished. 


Edmonson (1988: 20, 21; Broda 1993: 283, 284) men- 
tions two even older calendar dates dating back to 

679 BC and 667 BC. These have been found on an ear 

ornament from Cuicuilco, dating from 679 BC, and on 

a black slate axe from the Olmec site Simojovel in the 

Chiapas state in Mexico (figure 1) dating from 667 BC. 

But, the latter two dates are still debated. These old ca- 
lendar dates, however, do show that at that moment, 

the calendar was already fully developed. 


Figure 1 

Black slate celt, Simojovel, Chi- 
apas, Mexico. Edmonson (1980: 
21,22) dated this on 667 BC. 





Using the separate calendars in itself is relatively 
easy, but the underlying structure of the calendars col- 
lectively is, nevertheless, of such complexity that this 
would not have been devised and assembled quickly 
in a considerably short period of time. Logically, many 
years of observing, experimenting, and adjusting 
must have taken place beforehand. And of course, pe- 
ople had to have had a counting system and a form of 
writing (Bernal 1969: 92) to document the results for 


the next generation. Many scientists (e.g. Caso 1971: 
333; Thompson 1985: 97; Drucker 1987: 816; Edmon- 
son 1988: 9) agree that the basic structure of the ca- 
lendars have not been amended since their inception 
up to the brutal invasion and conquest of the Spani- 
ards in 1519 AD. Hence, a logical consequence is that 
the type of year used as the basis for the calendar 
structure from ca. 1000 BC has stayed the same up to 
the Spanish invasion in 1519. 


The ancient Mesoamericans were, moreover, not the 
first and only ones in America engaged with measu- 
ring, calculating, and recording time. Even outside of 
Mesoamerica, there are various examples found of 
ways to measure time or follow the seasons (see figu- 
re 2), such as the complex solar calendar in the form 
of rock art on the Horseshoe Mesa rocks in Northern 
Arizona (Pastino 2016) that have been identified as a 
type of cleverly devised shadow hand called the “Sha- 
dow Dagger’, or the Big Horn Medicine Wheel in Nort- 
hern Wyoming (Eddy 1874: 1035-1043), or the 2300- 
year-old solar observatory in Chanquillo in Peru with 
its thirteen stone towers that jointly form a horizon ca- 
lendar (Ghezzy & Ruggles 2007: 1239-1243). Since 
the Olmec, the first culture in Mesoamerica, arrived 
from somewhere else, it cannot be excluded that they 
already possessed some knowledge of the annual pat- 
tern of the sun. 


Measuring time is clearly a universal need of mankind in ca. 43 BC, in Europe they still had to invent this artifi- 


and something of all ages and places in the world. The cial Julian calendar system. Did the founders of the Me- 
ancient Mesoamericans were no exception to this, alt- soamerican calendar about 1000 years before possess 
hough according to a lot of authors, they would have the knowledge for this? 


more likely used some kind of Julian calendar year. 
This in comparison to all the other calendar forms 
found outside Mesoamerica that were almost all based 
on the solar year. This remarkable difference raised the 
question on witch the assumption of using the Julian 
calendar year in Mesoamerica was based, and if the 
founders of the calendar structure of 1000 BC posses- 
sed the required expertise of such calendars. Because 
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Figure 2. Examples of solar calendars outside old Mesoamerica. 
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It is not surprising that the Mesoamerican calendar appea- 
led, and still does, to the imagination. Already since 1541 

AD, more than 20 years after the Spanish invasion in 

1519 AD, people have been written about this. Although 
in ancient Mesoamerica different local variations of and 

additions to these calendar were developed and used, 

the underlying foundation remained untouched during its 

existence and use. A system of calendars, which at a clo- 
ser look seems to be ingeniously constructed. At the sa- 
me time, it is a kind of umbrella under which many other 
matters fall such as celebrations, rituals, celestial body 
cycles, name giving of people, moments of collecting 

taxes, etc. It is without a doubt a unique and fascinating 

discovery. 


The amount of literature on this specific Mesoamerican 
calendar is in that case extremely extensive. However, 
from this literature it appears that many authors have in- 
corporated and applied different principles, facts, and pre- 
sumptions about the Mesoamerican calendars referred to 
by leading scholars as an established fact and foundation 
for their publication(s). Among this the continuous applied 
assumption of a kind of Julian calendar year the Mesoa- 
mericans would have been using as the basic structure 





Old Julian Calendar book. 
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for their calendars, instead of the natural and perfectly 
working solar year. Because factual arguments for this 
assumption were missing, doubts on this assumption 
grew. This was reinforced when it became clear that 
with this assumption, it is usually also assumed that the 
ancient Mesoamericans would also have known of the 
intercalary year, but did nothing do with it. 


What the authors who apply these two assumptions ac- 
tually claim is that about 1000 BC, the Olmec would ha- 
ve intentionally chosen for an artificial calendar struc- 
ture with the knowledge that in a couple of years, the 
seasons would not correspond to the natural solar ye- 
ar. This sounds incredibly implausible. What is very stri- 
king too about this is how prevalent these two assump- 
tions are in the literature. A prevalence that is overwhel- 
mingly confirmed when placing the consulted literature 
in a vertical timeline (see overview 1) and indicating 
using colored dots per source whether or not these as- 
sumptions were applied. The continuous yellow dots re- 
lating to the assumption on the use of a Julian type ye- 
ar instead of the solar year goes without saying. Ano- 
ther remarkable fact is that almost all authors focus on 
the end of the Mesoamerican calendars, the transition 
to the Spanish period. The beginning thereof, about 
2000 years before when the original basic structure 
was founded that since then until the end has remained 
preserved, barely gets any attention. But here lies the 
origin of the widely discussed calendar structure. 


After his thorough investigation on the Mesoamerican 
calendars within this context, Edmonson (1988: 107) 
mentioned the following: 


“The principal obstacle to satisfactory calendrical 
correlation has proved to be the European leap ye- 
ar. Numbers of Europeans have simply refused to 
believe dat the native calendars did not contain a 
leap year, and a large number of published correla- 
tional dates are useless to us because they do not 
specify (or even allow us to reconstruct) the year to 
which they apply." 


My doubts were reinforced after reading “Feather 
Crown’ by Gordon Brotherston (2005: I.a. 28, 91, 93). 
His detailed discussion on the Codex Mexicanus and 
the Mexican celebrations confirmed my doubts. | did 
find a number of answers in an extremely interesting ar- 
ticle about measuring sidereal and solar years by Mi- 
chael Grofe (2011: 214-230). Likewise, in highly valua- 
ble sources such as ‘The History & Practice of Ancient 
Astronomy by James Evans (1998), ‘Cosmos: an il- 
lustrated history of astronomy and cosmology by John 
North (2008), and ‘Primitive Time-Reckoning’ by Martin 
Nilsson (1920, reprint 2015) in which many background 
information about the oldest astronomical Knowledge 
has been collected, | was able to find a couple of ans- 
wers. 
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Nevertheless, the most important question remained 
unanswered: could the first Mesoamericans at the time 
when the calendar was developed about 1000 BC, ha- 
ve known of a different year other than the solar year of 
365 days? 


They would have at least Known about fractions to be 
able to measure the time differences of less than a day. 
But nowhere has it been indicated that this knowledge 
was ever around in Mesoamerica. Could there have 
existed another, unknown, method to measure a year 
of 365 days other than the solar year? Why, when the 
Spaniards invaded, would their calendar season be out 
of sync by about 209 days with the natural seasons, as 
Michel Graulich (1981: 48) mentions? There are many 
questions, but the factual arguments are unfortunately 
lacking in the literature. 


One thing that is certain is that this unique Olmec disco- 
very has spread from their habitat over to almost all of 
ancient Mesoamerica. An enormously large area where 
many different tribes and peoples lived. And all used 
the same calendar structure, although some have ad- 
ded their own important highlights and names, but al- 
ways without changing the original basic structure. 


To get a clearer sense of the justification of this as- 
sumption, | collected and explained further in chapter 2 
the well-known and proven basic facts in relation to the 


preserved basic structure of the Mesoamerican calen- 
dar. 
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Sun god Codex Borgia page 61 (redrawn and digitized by the author 
after the facsimile of Loubat, the Graz facsimile and a photograph of 
the Digital Vatican Library). 
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Gods of Dead and Live (Seler 1906, Band Il, p. 165-169) in the 
Codex Borgia on page 56 (redrawn and digitized by the author 
after the facsimile of Loubat, the Graz facsimile and a 
photograph of the Digital Vatican Library). 





The basic facts are understood to mean the existing, 
scientifically proven and verifiable facts, and the asso- 
ciated support mechanisms that form the basis for the 
functioning and use of the relevant Western and Me- 
soamerican counting system of time. These facts 
serve at the same time as reference for comparisons 
of the structure and operation of the different systems. 
Research results, conclusions, assumptions, and pro- 
posed solutions can as a result be followed, compa- 
red, and assessed quicker and easier. 


This book limits to the original basic structure of the ca- 
lendars and doesn't take account of the different later 
local adjustments, names, and additions including, for 
instance, the Maya lunar tables and Venus tables be- 
cause these are not relevant to the original intent and 
working of the basic structure. In the interest of reada- 
bility, a decision has also been made not to choose ori- 
ginal native names given the many — and sometimes 
great — differences between these. Central is the basic 
structure founded about 1000 BC that remained in 
place until the end in 1519 AD. 
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The basic facts can be divided into four groups on 
court lines. In particular: 


1 the founders of the calendars and their potential 
level of knowledge; 

2. the origin and structure of the different types of 
Western (calendar) years; 

3. the basic structure and functioning of the Meso- 
american calendar(s); 

4 the alignment, synchronization, and correlation 
mechanisms. 


2.1.1 The founders 


As mentioned earlier, it is by now clear that the first civi- 
lization in Mesoamerica that clearly left its traces, were 
the Olmec (according to Malmstrom (2014: 1) were this 
specifically the Zoque). That is why the Olmec civiliza- 
tion is considered the Mesoamerican mother culture. A 
civilization that came as mysteriously as it disapeared, 
but that has left a very special heritage behind. 


Only since 1927 does the name Olmec gradually find 
its way in the literature on archeology (Coe 2017: chap- 
ter 3). However, it is only since the mid-20th century 
that Knowledge about the Olmec as a Mesoamerican 
master culture slowly grew, was integrated, and some 
decades later, became self-evident. That is why 
authors from the first half of the 20th century, who did 


not know this, attributed many of the beautiful charac- 
teristics of the calendars to the Maya. But, it now 
seems wrongly so because the Maya culture fully flour- 
ished only after the Olmec disappeared. 


According to Ann Cyfers (2010: 37), in 1800 BC the OlI- 
mec were already in the coastal region of San Lorenzo 
as the first colonizers. A number of datings from archeo- 
logical findings in Izapa have been determined by Su- 
sanna Ekholm (Ekholm 1969; Malmstrom 1978: 109) at 
1500 BC. Michael Coe (2017: digital edition chapter 5) 
points out that the Olmec were in San Lorenzo long be- 
fore 1300 BC. According to Roman Pina Chan (1989: 
83), the shift from small villages to bigger communities 
and ceremonial centers started ca. 1000-900 BC. It is, 
therefore, very possible that in this latter referred to pe- 
riod the calendars were founded and further develo- 
ped. A period in which the Maya culture did not yet 
exist. Nevertheless, in more recent literature, the disco- 
very of the Mesoamerican calendar is often awarded to 
the Maya even though it has been known for some 
time that the calendars were already fully developed be- 
fore the Maya appeared on the scene. 


Aside from a basic structure of the calendars customa- 
ry in all of Mesoamerica, the Olmec had also coined 
and developed the concept of “Long Count” as well as 
dating in the shape of a “Initial Series” (Bernal 1969: 
92), although for a while the assumption was that this 

16 


was a discovery from the later Maya. Fact is that the 
Maya have perfected the Long Count and the Initial Se- 
ries. However, for the origin and functioning of the 
basic structure of the Mesoamerican calendar, the OI- 
mec round 1000 BC should be presumed, which is also 
the leitmotif of this book. 


2.1.2 Potential present knowledge ca. 1000 BC 

In the beginning of the Mesoamerican mother culture, 
ca. 1300-1000 BC, there were no technological tools to 
calculate time. No calculators, timepieces, telescopes, 
reference books, internet, etc. What was available we- 
re a couple of sharp eyes, a clever mind, a lot of time 
and patience, natural resources, and possibly even so- 
me simple structures. The greatest challenge and at 
the same time the greatest achievement the Olmec fa- 
ced was that everything had to be created and develo- 
ped out of nothing. Apparently it seems to be very hard 
for today’s modern man to empathize to this extremely 
primitive situation. 


Scripture 

To be able to calculate and document observations and 
results, a script and a counting system are required. 
Bernal (1969: 92, 107) mentions that a limited form of 
scripture appeared in the Olmec II period of 1200-600 
BC that further developed between 600-100 BC and 


Spread over a wide area (see also Joralemon 1971; 
Gay 1973; Kaufman 2001; Mora-Marin 2009). 


Counting 

The vigesimal, or the base-20 numeral system, was 
used, as was the case in the Inuit region in North Ameri- 
ca (Closs 1986, digital edition chapter 1) as well as in 
i.a. California, Japan, Indonesia, West Africa, and Mala- 
nesia (Farris 1990: 173). They only counted in whole 
numbers in the form of increasing and removing, also 
known as adding and subtracting. A form of counting 
that comparably existed with the Aztecs and is stri- 
kingly described by Michael Closs (1986, digital edition 
chapter 8; see also figure 3). They were not familiar 
with fractions or the use of the decimal point (Malm- 
strom 1997, digital edition chapter 6; Grofe 2011: 220). 
Even Landa (1566: 67) indicates that the Yucatec Maya 
had a limited counting system: 


“They count by fives up to twenty, by twenties 
to a hundred and by hundreds to four 
hundred; then by 400’s up to 8000. This count 
is much used in merchandising the cacao. 
They have other very long counts, extended to 
infinity, counting twenty times 8000, of 
160.000; then they multiply this 160.000 again 
by twenty, and so on until they reach an un- 
countable figure. They do all their counting on 
the ground or a flat surface.” 


You often see in the literature the discussions on the It is highly unlikely that ca. 1000 BC more than the abo- 


Maya calendar with impressive and complex calcula- vementioned arithmetic knowledge existed. Knowing 
tions with decimal numbers. In doing so, unintentionally how to make complex astronomical calculations, other 
this creates the impression the Maya were considera- than adding and subtracting whole numbers, has as of 
bly knowledgeable about mathematics and could work yet not been established anywhere in Mesoamerica. 
with large astronomical figures. These are, however, Calculating with only whole numbers can be compared 
scientific interpretations based on the modern to a counting frame with which children count (see figu- 
knowledge and formulas, which is not necessarily appli- re 3). 


cable to the Mesoamericans, who counted in a fairly pri- 
mitive way using only whole numbers. 


NUMBER OF _  Glapsed days = 0 VALUE OF EACH 
UNITS ! : UNIT 


13x f 
20x [) 
20x f} 


( 1 BAKTUN = 144.000 DAYS 


( 1 KATUN = 2700 DAYS voorbeeld 
















() Release erste 6 baktun = 6 x 144.000 = 8.640.000 days 





20 x ( ( 4 KIN = 1 DAY BS Z2uinal =2xZ0 = 40 days 
7 kin =7x1 = 7 days 


total = 8.658.407 days 









baktun 0 0 0 0 
katun 0 0 0 0 
ve ; _ a pe aa f 
‘1 Lanna ; an, ae oe 
kin 19 20 0 ) 0 
= 19 days + 1 dag = 20 days 20 days = 1 uinal = 1 uinal 
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counting 19 elapsed days increased with 1 elapsed day replacing the 20 elapsed days the count gives now the unit 
gives a total of 20 days by the unit 1 uinal of 1 uinal 


Figure 3. Basic principle of the count of calendar units in Mesoamerica. 
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Positional notation system 

Aside from the aforementioned counting system, the Ol- 
mec had come up with and developed a unique vertical 
positional notation they used for what is now known as 
the Initial Series and based on the Long Count. After 
them, the Maya used and perfected this notation inten- 
sively. It is also a relatively easy system in its function- 
ing and use, offering the possibility of counting days 
chronologically; thus, the elapsed days since a fixed 
starting point can be calculated at any point in time and 
recorded as a date. 


But to err is human, even then, so we can't guarantee 
there was never something forgotten or counted incor- 
rectly. 


The days were counted and combined in different kinds 
of units of 20 or 18, placing the units above each other 
as a kind of vertical date (figure 4). A special feature of 
the Long Count is that this has a fixed beginning and 
end to it, so a cycle. The defined dates were in fact a 
visual expression of the number of days elapsed since 
the beginning of this great cycle. 


Even greater units were also used, namely that of the 
hundreds of thousands (pictun), millions (calabtun), 
tens of millions (kinchiltun), and hundreds of millions 
(alautun). Here too, it was not very different from add- 
ing or subtracting units. It is highly doubtful the creators 


and subsequent users had any sense of awareness of 
the meaning and scope of the often unlikely large num- 
ber of days often included in these “dates.” 
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Figure 4. Comparison between the Mesoamerican 20-digit 
counting system and the western decimal system. 


Measuring small units of time 


To this day, there is no convincing evidence presented 
that would prove the Mesoamericans were aware of a 
uniform division of the day in smaller units such as 
hours and minutes. The smallest unit of time with which 
could be measured in Mesoamerica was the day. Until 
the invention of the hours and minutes, everywhere in 
the world, the day in the everyday life was perceived as 
the rising and setting of the sun (Nilsson 1920: 11-44). 


Measuring the time differences smaller than a day was 
only possible in Mesoamerica when over time they had 

accumulated to more than one day, so this formed into 
a whole number that was observable and measurable. 

A ditference in the duration of the two cycles was calcu- 
lated in units of whole numbers and only the ration be- 
tween the different cycles. Such as, for instance, the 5 
cycles of Venus (1 cycle is 584 days, 5 cycles is 2920 
days) that take about the same time as 8 solar years (1 

solar year is 365 days, 8 solar years is 2920 days). 

They could absolutely not calculate with fractions 
(Malmstrom 1997, digital edition chapter 6; Grofe 2011: 

220). But, counting through increasing (adding) and re- 
moving (subtracting) is something they mastered excep- 
tionally. 


No clock time 


A different factor that plays a role in the system of and 
comparisons between the different types of calendars 
and years is the Western clock time. A lot is written 
about time units without mentioning which kind of units 
are meant. Or differences in small units of time are de- 
scribed, such as hours, minutes, and seconds, after 
which comparisons are made based on these differ- 
ences. This unintentionally creates the impression that 
the Mesoamericans would have also known of these 
units. But, in Mesoamerica they did not know of these 
kinds of finer units of time; they calculated and wrote 
with whole numbers and multiples thereof (see l.a. 
Thompson 1985: 87-95; Grofe 2011: 220; Kane 2015). 
The day was the smallest unit of time for them. Nilsson 
(1920: 11-32) gives a thorough overview of the mean- 
ing and experience of a day in antiquity. When a West- 
ern measurement of time is used in this book, it will be 
referred to as “clock time.” 





Offering of a quail to the Earth on Borgia 71. 
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Sun god in Codex Borgia on page 71 (redrawn and digitized by the author 


after the facsimile of Loubat, the Graz facsimile and a photograph of the 
Digital Vatican Library). 





In studying the Mesoamerican calendars, different 
types of Western calendars, years, and counting sys- 
tems play a role. Of these, the most important two are 
the solar year and the Julian calendar year. In addition, 
there is the Gregorian calendar year, the sidereal year, 
the Julian Day Numbering, the agrarian calendar and 
the so-called “vague” (solar) year. 


2.2.1 The solar year 

After the first settlements were built and cultures could 
start developing, by virtue of the farmers, some of 
these settlements expanded into cities and the culture 
fully blossomed. Gradually, more and more people 
showed interest in the presence and movements of dif- 
ferent celestial bodies and their regular patterns. As the 
scripture and the counting system further developed, 
these observations could also be recorded and com- 
pared. After most likely countless observations, a lot of 
patience, the determining of the fixed turning points 
(equinox, solstice, zenith) in the sun’s path, and the dis- 
posal of a functioning counting system, people all over 
the world discovered that the sun rose 365 times at the 
horizon before it turned back at its starting point. 


21 


According to Merrill (1945: 307), the year was probably 
measured at sunset with the spring equinox as the 
fixed point. But, there are practical examples that 
shows that in e.a. Mesoamerica sunrises were mainly 
used, such as with horizon calendars. The solar year is 
the only natural cycle of 365 days. 


From all sorts of older discoveries outside of Meso- 
america, it is Known that knowledge and an interest in 
the movement of the sun and moon Nave been present 
in America for much longer. As a result, it is not impossi- 
ble that the Olmec, as the first Mesoamerican culture, 
brought with them from elsewhere this Knowledge. It is 
certain they would have had to know about the very 
regular pattern of the sun (Herschel 1849: 606; Grofe 
2011: 215). 


As a result of the elliptical orbit of the earth, the dura- 
tion in clock time varies from a solar year. Between 
1900 to 2017, this varied from: 


e 1904-1905 reading: 365 days, 5 hours, 59 minutes, 
and 8 seconds; 

e 1911-1912 reading: 365 days, 5 hours, 35 minutes, 
and 5 seconds. 


So each year, this could mean a difference of up to 24 
minutes. The duration in clock time of a solar year is 
presumed to be an average over the 1900-2100 AD pe- 


riod of 365 days, 5 hours, 47 minutes, and 30 seconds, 
which in clock time is an average of 365.242199 Gre- 
gorian days (source: 


https ://www.timeanddate.com/astronomy/tropicalyearlength.html 


The two well-known Western calendars, each with its 
own system, are likewise based on the solar year be- 
cause the terrestrial seasons are exclusively and only 
determined by the regular pattern of the sun. 


2.2.2 The Julian calendar year 

The first Western calendar system that spread over Eu- 
rope thanks to the Romans, is the artificial Julian calen- 
dar. This Western calendar has its origins in ancient 
Egypt (Winlock 1940: 451, 452; Makesom 1947: 17; 
Neugebauwer 2016: 81; Martin 2015: 25, 26; Spinden 
1924: 11). The calendar’s basic form dates back to at 
least 6500 years ago in Egypt (Makemsom 1947: 17; 
Spalinger 2002: 241; North 2008: 27; Martin 2015: 16- 
19). 


A particularly interesting given is that this Egyptian ca- 
lendar does not have an astronomical basis (Neugebau- 
er 2016: 82) but was developed solely using visual ob- 
servations of the lunar calendar and the three seasonal 
Nilotic calendar of the Nile instead of astrological calcu- 
lations (Martin 2016: 16-19; Wells 1994: 3, 4, 14, 14). 


22 


According to Otto Neugebauer (2016: 81): 


“This calendar ts, indeed, the only intelligent calen- 
dar which ever existed in human history.” 


This Egyptian calendar was distributed all over the enti- 
re Mediterranean region in the 4th century BC by 
Alexander the Great under the influence of the Hellenis- 
tic period. It was Julius Caesar who assigned astrono- 
mer Sosigenes of Alexandria in 46 BC to reform the Ro- 
man lunar calendar based on this Egyptian calendar of 
365 days (Winlock, 1940: 451; Martin 2015: 25). In the- 
se reforms, the adjusted Roman months, the division in 
Jewish weeks, and a customized number of days per 
month to determine the Christian holidays, were com- 
bined to form a new four-year cycle. In 45 BC, this 
structure was introduced as the Julian calendar. Due to 
an incorrect interpretation of the periodic implementa- 
tion of intercalary days, the Roman emperor Augustus 
had this revised in 3 AD. Afterwards, this very artificial, 
multicultural, annual calendar spread over all of Europe 
via the Romans. 


Herbert Spinden (1924: 11) wrote about It: 
“,.. We, ourselves, have sacrificed every other matu- 


ral consideration in our calendar to keep the years 
straight with the seasons.” 


Otto Neugebauwer (2016: 81) summarized the origin of 
the Western calculation of time as follows: 


“... our present division of the day into 24 hours of 
60 minutes each is the result of a Hellenistic modifi- 
cation of an Egyptian practice combined with Baby- 
lonian numerical prodedures." 


Thanks to the uninterrupted added intercalary day eve- 
ry fourth year, about 50 minutes more time than was 
needed was added every time as a result thereof, so 
the Julian calendar continued to get ahead of the sea- 
sons. In clock time, 1 solar year was equal to 365.25 
Julian days. This increased at the beginning of the 16th 
century to 10 days. It was not until 1582 before this ca- 
lendar was revised. 


An important fact is that the multicultural Julian calen- 
dar was constructed artificially from 365 days of exactly 
24 clock time-hours, to which every fourth year an inter- 
calary day (4 x 6 hours) was added, without excep- 
tions. Despite this unnatural structure, the Julian calen- 
dar was indeed based on the solar year. The fact is al- 
so that up to 1584, the Spanish historical sources wor- 
ked solely with this by now considerably chaotic Julian 
calendar. It is, therefore, impossible that this artificial ca- 
lendar system with its unique European and Mesopota- 
mian ingredients and the necessary fraction adjust- 
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ments round 1000 BC would have been known to the 
Olmec across the other side of the world.> 


2.2.3 The Gregorian calendar year 

The Gregorian calendar is a revision of the Julian calen- 
dar and was implemented on October 15, 1582 on the 
authority of pope Gregory whereby, as mentioned ear- 
lier, 10 days were skipped. In October 1582, right after 
October 4 it was October 15, and the calendar aligned 
considerably to the seasons. This greater accuracy 
was primarily due to the rise of clock timepieces. Only 
in 1584 was this calendar very slowly introduced in the 
then New Spain. And just like the Julian calendar, the 
Gregorian calendar is also based on the aartificially 
hanging on to the seasons of the solar year. 


The basic structure of the current Western calendar is 
more complex than it appears at first sight. In everyday 
life, this calendar seems to consist of 365 days with a 
clock time of exactly 24 hours and with an intercalary 
day each fourth year. However, this is an illusion be- 
cause the reality is that this Gregorian year is based on 
a period of 400 years with an averaged calculated dura- 
tion in clock time of 365.2425 days (of each 24 hours) 
per year (Spathopoulos 2015: digital edition chapter 4; 
see NASA: 


https://data.giss.nasa.gov/ar5/srvernal.html 


Hence, the duration in clock time of the Western calen- 
dar over a period of 400 years is 0.12 days longer than 
400 solar years. This difference is corrected every 400 
years. To keep things simple, everything has been 
neatly rounded off to days with a clock time of precisely 
24 hours, and not on the astrological reality. In astrologi- 
cal clock time, 1 solar year is equal to 365.24219 Gre- 
gorian days that have neatly been rounded off to ex- 
actly 24.0 hours. We wouldn’t want to have to calculate 
with the actual length of the (solar) days with a clock 
time of 24.0007 hours. 


2.2.4 Sidereal year and precession 

The sidereal year is an aspect of the precession that is 
caused by the angled axis (on average approx. 23.5°; 
however, this varies a lot over the years) of the earth, 
so this makes a kind of spinning motion. This spinning 
motion has at the moment a cycle of approx. 25,770 (of- 
ten rounded off to 26,000) years for a complete rotation 
of 360°. The duration of this rotation can vary each 
year due to all kinds of influences and movements of 
the earth and other celestial bodies. In everyday life, 
we don't feel a thing of the precession. Earth keeps or- 
biting the sun and still, in Western clock time (J2000 ep- 
och), takes about 365.24219 Gregorian days per year 
to complete this cycle. That was the case in the past 
and still is momentarily the case. And, as long as calen- 
dars are still solely tailored to the rhythm of the sun, the 
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seasons will also nicely stay in place. It is the perfect This movement of the vernal point with respect to a 


calendar wherein precession doesn't play a role at all. star or constellation is expressed in the duration of a 
star year (sidereal year) compared to that of the solar 

Although, when stars or star clusters, like the Pleiades year. It is a measurable precession effect. 

or the twelve zodiacal signs, are used in the calculation 

of time or with, for instance, the alignment of structu- FIXED POINT ON EARTH IN CALENDAR 

res, people will have to deal with the effect of preces- een Cohn ONE Ea 


visual shifting fixed 
Ww g 


IN CALENDAR 


app ®SSion ; point on earth with 
: 25779 SVcle respect to the stars 
Car 


sion. The annual effect of precession is measured and 
rendered as the duration of a sidereal year. As descri- 
bed earlier, it is exactly this precession that causes a 
visual shift of the stars in comparison to the astronomic 


“First Point of Aries” or vernal point (figure 5a). 





The astronomic concept “First Point of Aries” (currently 
located within Pisces) is the date when the ecliptic 
cross with that of the celestial equator (figure 5b). This 
happens twice a year, and we know the dates of these 
two crossings as vernal and autumnal equinox. Of the- 
se two crossings, only the vernal equinox is astronomi- 
cally used as the very abstract and invisible so-called 
“First Point of Aries” (North 2008: 51) or vernal point, to 
measure the inclination and movement of the earth’s 
axis (the spinning motion) in comparison to the stars. 
Due to Earth's axial precession, this point gradually 
moves westwards at a rate of about one day every 
70,5 years (25770/360° = approx. 71,58 year every 1°). Figure 5a. The 25770-year cycle of precession in relation with 
Figure 5b shows the transition from constellation Aries the vernal point, Zodiac signs and years. 

to Pisces, that also can not be seen during the day. 
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Screenshot SkySafari 5 Pro 


Pisces 


Polaris 


Vernal point on March 22, 0 AD (precession epoch J1,0) at 12:45h PM in Central 
Mexico. Sun on the crossing of the ecliptic and the celestial equator in the 
Meridian (Zenith-line). Starting point precession cycle of 25770 year on the 
transition from Aries to Pisces. Polaris is not yet at the North Celestial Pole (NCP). 





Figure 5b. Crossing Ecliptic and Celestial Equator Known as 
“First point of Aries” (vernal point). 


So the reference to and use of the vernal equinox al- 
ways applies to a theoretic astronomic calculation of 
precession. 


However, the practical consequence of this precession 
on earth is that after a few hundred years, a regular 
alignment between a terrestrial observation point and a 
celestial star shall shift. 


Because of this precession, the pattern of the entire 
starry sky shall each year rotate a bit farther away from 
a fixed marking on earth. So, even the Pole star and all 
other stars and constellations (Zodiac) rotate as well, 
and as a result, approx. every other 2147,5 year above 
the astronomical marking of the vernal equinox, a diffe- 
rent constellation appears (Joseph 2015, digital edition 
chapter 7, see figures 5a, 5c). Even the Pleiades can’t 
escape from this natural law. 


The vernal point of March 21, 2000 AD (J2000 epoch) 
was used for figures 5b and 5c. From there the vernal 
points in the years O AD and 2147 AD are calculated 
with SkySafari 5 Pro. In both cases it concerns the 
boundary between two constellations, I.e. the year in 
which the vernal equinox changes visually approxi- 
mately from one constellation to another. 


A sidereal year has on average a duration in clock time 
(J2000 epoch) of 365 days, 6 hours, 9 minutes, and 10 
seconds. This makes 1 sidereal year of 365 days equal 
to 365.256363 Gregorian days. The average sidereal 
year is, according to the Western clock time, 0.004273 
days (about 21 minutes and 40 seconds) longer than 
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Vernal point on March 21, 2147 AD (precession epoch J2150,0) at 12:45h 
PM in Central Mexico. Sun on the crossing of the ecliptic and the celestial 
equator in the Meridian (Zenith-line). Year of approx. transition from Pisces 
to Aquarius. Polaris is approx. at the North Celestial Pole (NCP). 





Figure 5c. Crossing Ecliptic and Celestial Equator as vernal point at 


March 21, 2147 AD in Central Mexico (See also figure 5a). 


the average solar year. 


2.2.5 Julian day numbering (JDN) 

The Julian Day Numbering (JDN) was first brought to 
the attention in Europe in the 16th century (1583) by Jo- 
seph Justus Scaliger as a way to synchronize a num- 
ber of calendar systems used in that time. Only in the 
19th century (1849) was this further developed by Her- 
schel to a worthy measuring system, and as a result 
Suitable for a straightforward and rational way to count 
days uninterrupted for universal astronomic use. 


Because this day numbering should remain consistent 
with the solar year, solar days are counted - not 24- 
hour clock time days - in the astronomic system. 


The Julian Day Numbering has proven to be a particu- 
larly useful and precise tool in synchronizing the many 
old and new calendar systems. This method is, therefo- 
re, comparable to the Olmec and Maya Long Count 
(Grofe 2011, 2015) because both are fully based on 
counting from a fixed starting point of the number of so- 
lar days elapsed. Using the Julian Day Numbering, the 
number of days between two dates from one or multi- 
ple calendar systems can be calculated quicker. 


Julian Day Numbering can then be converted to a date 
in a different kind of calendar with the use of calculation 
formula. An example on the operation of the principal is 

2/ 


depicted in figure 6. There are different calendar con- 2.2.6 |The agrarian calendar 


verters available on internet. A different often reoccurring remarkable assumption in 

the consulted literature is that of the mentioned use of 
The Julian Day Numbering is for this reason a particu- the agrarian calendar. Some mention that at a certain 
larly important and also indispensable instrument in the point the farmers, due to the shifting of the seasons as 
synchronization and correlation of the Western and Me- a result of among others failing to include days to com- 
soamerican calendar systems. People should be aware pensate the consequences of precession, didn’t know 
that the Julian Day Numbering is based on GMT-O, so any more when to sow, weed, and harvest. This is an 
Greenwich Mean Time. Other time zones should there- incorrect state of affairs. Through trial and error, the far- 
fore take into account the local time difference. In Mexi- mers were actually the first ones to learn of the art of 
co, this is GMT-6. cultivating their land; therefore, they absolutely did not 


need a calendar. Generations after generations were 


Starting point Julian day numbers (JDN) = day 0 JDN 


November 24, 4713 BC January1,4713BC | _-dayO_ [| 
(Gregorian) (Julian) 


difference between the two starting points 
Starting point Long Count = day 0 


day 0 
also GMT-correlation —> Bu4206 —— ama ae Ser (lulian) 
days 
1389600 days + random date of 
oor aa ee et ee < 197353683 difference of 584285 ee e any Initial Series e.g. 
J days gives JDN 1973883 ays 9.13.0.0.0 





Figuur 6. Example of the conversion of a date from the Initial Series (right) into a western date (left). 
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brought up cultivating the land and enduring and living 
with the eternal influence of nature and the natural ele- 
ments. They knew exactly how the seasons operated 
based on the sun and weather conditions, and were 
completely in harmony with this. 


Of course a good farmer doesn’t need a calendar to 
sow, weed, and harvest on time (also see Ross Hassig 
2001: digital edition, chapter 4). It was actually exactly 
the opposite: the calendars and the festivals were fully 
tailored to the highlights of the eternal agrarian existen- 
ce such as when to clear the fields, when to sow, when 
the rains would come, the harvesting of the first fruits, 
and when the main harvest of the maize would be. This 
was logical because an entire community depended on 
this to survive. Hence, important moments were embed- 
ded and celebrated in the 360-day calendar. It is unde- 
niable that without farmers, there would never have 
existed any civilization, and as a result, there wouldn't 
have been nor survived any calendars. 


2.2./ The vague year 

Every so often, a “vague” year is reported in the literatu- 
re without any further explanation thereof. Vague is so- 
mething that is undetermined, unclear, or not sharply 
defined, and that can be interpreted in many different 
ways. However, in the literature there is this peculiar 
phenomenon in that the term “vague” is also used 


when a specific and known kind of year is meant. An 
example of this is the mention of a “vague” solar year. 


A solar year can only be a solar year and nothing else, 
and is not at all vague but cristal clear described. The 
reason for this use is unknown but sometimes very con- 
fusing. Why in such cases these years are not mentio- 
ned by their common name is a mystery. 
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Two old gods of the sky, Codex Borgia page 60 (redrawn and 
digitized by the author after the facsimile of Loubat, the Graz 
facsimile and a photograph of the Digital Vatican Library). 
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God Xipe Totec, "Our Lord the Flayed One", god of life-death-rebirth, 
agriculture, vegetation, the east, disease, spring, gold- en silversmiths, 
liberation and the seasons. Codex Borgia page 49 (redrawn and 
digitized by the author after the facsimile of Loubat, the Graz facsimile 
and a photograph of the Digital Vatican Library). 


2.3.1 Basic calendar structure 


The basic structure of the Mesoamerican calendar in- 
cluded the following main elements: 


e the ritual 260-day calendar; 

e the festival calendar of 360 days; 

e the year calendar of 365 days; 

e the 5 transition days or nemontemi; 
e the 4 year bearers; 

e the 52-year cycle; 

e the Long Count; 

e the Initial Series. 


In discussing the different elements of the calendar, | 
am assuming a horizontal or vertical level because 
this form of display of calendars and their cycles, asi- 
de from the square, is the only form appearing in the 
prehispanic Mesoamerican manuscripts. The symbo- 
lic round “sprocket” shapes are a typical Western fan- 
tasy that was unknown in prehispanic Mesoamerica 
and, moreover, unworkable in practice. 
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A very important fact is that most authors agree that 
the basic structure of the Mesoamerican calendar sys- 
tem, since its formation up to the Spanish invasion in 
1519 AD, remained unmodified. A structure that had 
been used by all Mesoamerican people for over 2500 
years without making any severe adjustments. An obvi- 
ous conclusion to draw is, therefore, that throughout 
the entire Mesoamerican period, just one kind of year 
of 365 days was used as basis thereotf. 


Although the individual cycles within the basic structure 
were independently used for different purposes, the 
component calendars formed cumulatively a close and 
inextricable unit. With the exception of the Long Count 
and the Initial Series (oldest found date approx. 355 
BC, Edmonson 1988: 194, 195), because besides 
being used by the Olmec, they were only used by the 
Maya. For unknown reasons, the Maya were the last to 
use this calendar form because this calendar wasn't 
used anymore after them. 


2.3.2 Theday 


The day is the smallest unit of time in the calendars. 
Every day in the calendars has a unique name within 
the 52-year cycle. This name is composed of a number 
from 1 through 13 (figure 7a) and one of the twenty day 
signs (figure 7b). Anumber and a day sign together ma- 
kes a day name. This naming of days can continue un- 


til eternity. 
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Figure 7a. The Aztec (above) and Maya (under) 


notation of the numbers 1 through 13. 


<=— MAYA AZTEC —> 






























































fe > ( ce » 
water serpent imix | TR cipactli 
wind ik’ (v) | PR ehecat 
( > 
night ak'bal_| (9 PH call 
¥ “* 
fa Si ~ 
ripe maize k'an ) aA, cuetzpalin 
\ x yw ie cd 
snake chikchan — Ly, coat 
Y _ iS = : 
> {> ——~< 
dead kimi (=) | Fe) miquiztli 
7 ( — ) ( ) 
deer manik' | | Ce mazatl 
Cay : 
star, Venus lamat | Oxgay | tochtli 
‘ fofoJ J \ nS J 
water jar muluk j atl 
XS - Jy bi 7 P 
( \ fi > 
? w gs . . - 
dog ok () ti— itzcuintli 
monkey chuwen | €9 | "| ozomatli 
a _ A < 
tanden eb | | malinalli 
eS ae 7 
reed ben @ acatl 
jaguar ix | | | ocelot 
bird men | (Gee | cuauhtli 
vulture kib (2) | cozcacuaunhtli 
earthquake Kaban > ollin 
\ le J 
ia VY » 
knife etz'nab | (, | tecpatl 
? va < 
lightning, kawak | a. quiauitl 
storm Se ee 
a | \/ ~~ 
lord ahaw | ¢ i= xochitl 
YS & yf Ne of 





alligator 
wind 
hous 

e 
iguana 
snake 
dead 
deer 
rabbit 
water 
dog 
monkey 
grass 
reed 
jaguar 
eagle 
vulture 
movement 
flint 
rain 


flower 


Naming of Maya daysigns according to Stuart (2011: 139-143) 


and calendars. 


Figure 7b. Maya and Aztec day signs as used in the dates 
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Each set of 13 numbers is immediately followed by the 
next set of 13 numbers. And each set of 20 day signs Is 
immediately followed by the next set of 20 day signs. 
This simple principle is illustrated in figure 7c. The first 
day (to the far right) is ‘1 alligator’ (day number 1 and 
day sign alligator). The reading direction in this case is 
from right to left. 
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Figure 7c. Horizontal structure of the principle of the ritual 260-day 
calendar with the example of the numbers and day signs 
according to the Aztec method. 


2.3.3 The counting of a day 


Most authors agree that elements of time, such as a 
day, were only counted after they had passed. But 
there is as of yet no consensus on the moment of time 
when in Mesoamerica a day was counted. In the West- 
ern world, a day is counted from midnight 00:00h 
(12:00h AM), thus at the beginning of a new day. The 
moment the day changes from one day to the next in 
Mesoamerica is still debated on. 
who assume 12:00h in the afternoon (12:00h PM), 


There are authors 


which means, considering the daily human experience, 
that on one day two day names were used, which 
seems very unrealistic. A second possibility is at sun- 
rise, which seems much more logical because this fits 
well with the human experience wherein a day begins 
when there is light (figure 8a) and ended when it be- 
came dark. The third possibility mentioned is with sun- 
set, when a day has passed and is counted, so a new 
day begins after the sun has set. 


day counting 
, Julian day number 
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Julian day number 
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@ rising sun @ setting sun ©) midday sun 


Figure 8a. Difference between the day count according to the 
Julian Day Numbers and that of the supposed 
Mesoamerican day count. 


The moment when the passing of a day is counted can 
sometimes play an important role, as Vincent Malm- 
strom (1999: Home Page of Malmstrom, Dartmouth Col- 
lege) demonstrates in an example regarding the solar 
eclipse of July 20, 790 AD Gregorian (July 16, 790 AD 
Julian), recorded as the Maya calendar date 
9.17.19.13.16 5 cib 14 chen (stela 3 Santa Elena Poco 
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Uinic, Chiapas, Mexico). The synchronization of both 
dates is made using the Long Count and the Western 
Julian Day Numbering, which would result in a GMT- 
correlation 584285 on Julian Day Number 2009801. 

Converted to the Western time count, this becomes 
12:00h GMT (which is 6:00h local Mexican time) on 
July 19, 790 AD Gregorian, so a day earlier. This can 
be explained by the fact that with a whole Julian Day 
Number, so without the decimals after the point, a day 
is calculated astronomically from 12:00h in the after- 


elapsed day elapsed day elapsed day 
July 19,790 AD (Greg) July 20,790 AD (Greg) July 21,790 AD (Greg) 


JDN 2009800,5 JDN 2009801,5 JDN 2009802,5 
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July 19,790 AD (Greg)July 20,790 AD (Greg) 


JDN 2009801 JDN 2009802 


Figure 8b. Principle of the counting according to the Julian 
Day Numbers. 


noon to 12:00h in the afternoon GMT (see figure 8b). 

In this case, however, it apparently seems that there is 
a difference of a day between the two dates. After 
checking with the help of the astronomic computer pro- 
gram SkySafari 5 Pro and the Nasa Eclipse Website, it 
turns out that the climax of this eclipse was actually at 
around 13:30h (1:30h PM). This results in a Julian day 


number of 2009802.312500, which is equal to July 20, 
790 AD Gregorian. When talking about a specific time 
on a certain day, it does maitter if that lies before or af- 
ter 12:00h GMT in the afternoon. Malmstrom shows in 
his example that the GMT-correlation should therefore 
not be 584285 but 584286. This time difference should 
at least be considered when it comes to events taking 
place in a known time in the afternoon or evening. 


2.3.4 The ritual 260-day calendar 


The beating heart, the driving force, the motor of the ca- 
lendar system was the ritual 260-day calendar with two 
important functions. The first was the naming and coun- 
ting of the days within the calendar system. This was 
the inseparable interaction between 13 numbers and 
20 day signs (figure 9), whereby each combined day 
number and day sign formed a day name. Together 
they were responsible for ceaselessly generating day 
names. 


The starting date of these ritual 260-day calendar was 
for the Maya and the Aztecs always the day 1 crocodi- 
le/alligator or water serpent. After a series of 13 groups 
of each 20 day names was formed, the same circuit 
started over again, to eternity. Each series of 13 num- 
bers had a regent, patron or deity, 20 in total. Also each 
of the 20 day signs has a regent, patron or deity. So 
every day name had two regents, patrons or deity. 
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The second important function of the ritual 260-day ca- manac, specially educated priests could, for instance, 

lendar was that of the sacred book of days, the alman- make all sorts of predictions, give people a personal na- 

ac. With this ritual 260-day calendar annex sacred al- me, determine their fate, treat the sick, and perform all 
kinds of other holy matters. 


te ‘te 11 10 9 8 7 6 5 4 3 2 1 
e° © @ | >) { @) @ | { @ ‘ 
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The way a calendar functioned as creator of day na- 
mes is relatively simple, as is demonstrated in figures 
7c and 9. But, the role as sacred almanac was very 
complicated and was only carried out by special 
priests. This ritual 260-day calendar may rightly so be 
called a unique and wondrous discovery. You dont co- 
me up with this in just a few days; this required many 


years of designing and experimenting. The question is 
\ 7 where this unique invention actually came from. 





Origin of ritual 260-day calendar 

Many different, in particular academic, theories about 
the origin of the ritual 260-day calendar were sugge- 

x sted in the past century. A recently revived and above 

all logical, measurable, and verifiable theory is the so- 


————— called “horizon calendar” (Broda 1993: 258; lwaniszew- 
ski 1994: 173; Green 2014). Interesting examples are 


Cuicuilco-Zacatepetl (Broda 1993: 275-285) and the 
pre-Classic site Chocola dating from approx. 1200 BC 
(Kaplan 2004: 82, 83; Green 2014: digital edition chap- 
ter 1). The first to suggest this theory was Zelia Nuttall 
Figure 9. Diagram of the 260-day calendar that could by connecting (1 926: 250). On sites mentioned, there ae clear indica- 
the units of time with each other continue forever. tions present that indicate an alignment with a number 

of sunrises on prominent points in the mountain range 
34 








13 series of 20 day signs 


in the eastern horizon. This particularly concerns the 
sunrises during the vernal equinox on March 21, vernal 
zenith on April 30, summer solstice on June 21, sum- 
mer zenith on August 13, autumn equinox on Septem- 
ber 22, and winter solstice on December 21 (all Gregori- 
an dates 1200 BC; see figures 10 and 11). 













































est . | —— -| 
13 aug 2sep 22sep 12 0kt 1 nov 21 dec 
| 20 | 20 { 20 20 50 
53 80 “2. w 
2sep 22sep 12 0kt 1 nov i — ~~ a 
7 Py ~* : y ~ ' oO 
20 20 | 20 20 See g 
La a] E ——a 
N = E 
K 
5 Oo 
CE & 5 
PAQUISIS a - a Path of the sun from summerzenit h to wintersolstice 
= z ® 
= Ww 
- 
Zz 
= 130 days 
I- 
30 apr 10 apr 21 mrt 1mrt 9 febr 21 dec 
| 20 i 20 20 20 50 
mA nO y 
{zd Heat = 5 . Yn 
a5 role oo Yo) ~ — « 
a ee EE 
ee) | = 
~— 
Path of the sun from winter. spring ith 


Figure 10. Horizon calendar at Chocola as posible origin of the 
ritual 260-day calendar (after Green 2014). 


In particular, the two zenith passages are interesting be- 
cause Vincent Malmstrom (1973: 939-941) has demon- 
strated that these take place on August 13 and April 30, 
for the summer zenith of August 13 via the winter sol- 
stice to the vernal zenith of April 30 is exactly 260 days 
(figure 10). A phenomenon that only takes place in a 
narrow strio between 14°58’ N and 14°37’ N (map 1), 
and always on the same dates. 


15°N 


To indicate how narrow and sharply defined this small 
strip is, | calculated these two zenith passages for a 
number of locations within and just outside of this strip 
and added these to a table (table 1). The locations 
within the strip where the 260-days distance between 
the zeniths appear, are in bold (red line in front). 
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Chocola, Guatemala - 14° 37'32.4" N 
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Digital compilation of different types of maps, compiled by author (2017) 


115°W 110°W 105°W 100°W 95°W 90°W Longitude 


Map 1. Geographical grid of Mexico and Guatemala with below on 
the right-hand sight the location of the narrow strip as dark 
grey band where the distance in days between the two 
zenithpassages Is. 
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Horizon calendar in Chocola, Guatemala 1200/1199 BC 
Latitude 14° 37' 32.4" N 


13 x 20 days = 260 days 





180 days 
90 days 90 days 
1200 BC 1199 BC 
01-05 ... 31-05 | 01-06... 30-06 | 01-07 ...31-07 | 01-08 ... 31-08 | 01-09 ... 30-09 | 01-10 ...31-10 | 01-11... 30-11 | 01-12... 31-12 ] 01-01 ...31-01 [01-02 ... 28-02] 01-03 ... 31-03 | 01-04... 30-04 | 01-05... 31-05 | 01-06 ... 30-06 | 01-07 ... 31-07 
21-06 13-08 22-09 31-10 21-12 09-02 21-03 30-04 21-06 
summersolstice passage summer-zenith autumn-equinox passage nadir wintersolstice passage nadir vernal-equinox passage vernal-zenith summersolstice 


53 days 40 days 40 days 40days 40 days 52 days 


100 days 
130 days 130 days 


260 days 





Figure 11. Diagram turning points of the sun and the periods between in number of days. 


Dates socarding fo Sregerian varanear DATES AND TIME IN THE YEAR 1000 BC FROM ZENITH OR ZENITH LINE PASSAGES: 



























2s, 
eo ay* type time 2 zenith’s 
zenith zenith 
zenith ‘zenith 
zenith | 11:49AM | 21-06 | zenithlijn | 11:52AM | 16-08 | zenith 
Chocola, Guatemala 14° 37'32.4"N] 30-04 | [11:58AM | 21-06 | _zenithlijn | 12:01PM | 13-08 | zenith | 12:09PM | 21-12 | zenithlijn | 12:12PM | 260 
San Antonio, Guatemala__— 14°. 58'03.1"N]_ 30-04 | zenith | 12:00AM | 21-06 _| zenithlijn | 12:02PM | 13-08 | zenith [12:10PM] 21-12 | zenithlijn | 12:14PM] 260 _ 
Oaxaca, Mexico Zenith: 
Cuicuilco, Mexico-City, Mexico _| 19° 18'02.9"N| 17-05 | zenith | 12:26PM | 21-06 | zenithliin | 12:32PM] 29-07 | 


Tabel 1. Number of days between two zenith passages in 1000 BC between latitude 13° N and 19° N. 
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Hans Gadow (1908: chapter 14) offers a second additio- 
nal argument, noting that from the name giving of the 
day signs in the calendars, it clearly shows that for the 
Origin of the used animal species, a location in the 
highlands is impossible as is a more northerly located 
Origin, because for that area typical animals such as 
the wolf, bear, bison, and puma are missing in the 20 
day signs. 


2.3.5 The 360-day festival calendar 

Other than the ritual 260-day calendar, which was more 
of an instrument of inaugurated priests, the 360-day ca- 
lendar (figure 12) stood much closer to the daily life of 
the ordinary citizens. This calendar consisted of 18 peri- 
ods of 20 days. Thanks to historical sources, it is 
known from the Aztecs that this calendar was complete- 


ly directed to a number of very important agrarian popu- 
lar and important events, which is not astonishing be- 
cause the entire culture in Mesoamerica revolved 
around producing enough food, mainly composed of 
corn and beans. That is why everything possible was 
done to make sure the harvests were bountiful. Directly 
or indirectly connected to these agrarian events were 
regular, spread throughout the year, festivals with vari- 
ous ceremonies and rituals necessary to please the 
gods, who in that time they believed everything depen- 
ded on. 


During every period of 20 days, there would be a great 
festival, whereby one or multiple gods were honored 
and pleased. In addition, now and then a substantial 
number of smaller feasts were celebrated on fixed mo- 


20 series of 13 numbers = 260 days 
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13 periods of each 20 day signs = 260 days 


18 periods of each 20 day signs = 360 days 


Figure 12. Diagram of the structure of the 360-day calendar. 


3/ 


ments in the year. These 360-day calendar is therefore, 
also referred to as the festival calendar. 


The 18 festivals also corresponded to the sun’s path be- 
cause the agrarian events were completely determined 
by it. The celebrations en corresponding ceremonies 
themselves always took place on the last day of each 
period of 20 days and each time in the same sequen- 
ce. A 20-day period with a festival at the end is compa- 
rable to our current Christmas celebration, whereby pre- 
parations are made weeks in advance. Moreover, the 
last day of the last festival period also gave name to 
the elapsed year. Although the sequence of the festi- 
vals was always and everywhere in Mesoamerica the 
same, this is not the case for the name giving and the 
date on which period the year began. However, this is 
not important for the operation of the basic structure. 


2.3.4 5 transition days 


Prior to the 360-day calendar, were an additional 5 tran- 
sition days used to complete the 365 days (figure 13). 
According to some Spanish sources, these 5 days 
would bring bad luck. We'll never know if some 2500 ye- 
ars before, this was also the case during the period of 
the invention of the calendar structure. Simpel fact of 
the matter is that de Mesoamericans knew that the 5 
days were arithmetically necessary. Motolinia (1951 
(1541): 106) writes about these 5 days as worthless 
days and not part of a certain year. He goes on to say 
that this period of 5 days up to the beginning of the 
new year was a time of feasts and large ceremonies 
and, which is confirmed by Chimalpahin (Schroeder 
2010: 434). A kind of transformation period from the 
one year into the next. 








18 periods of 20 days = 360 days 


© transition days 


5 transition days 


total 365 days 


Figure 13. Diagram of the position of the 5 transition days in the 365-day year. 
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Regardless of how these 5 days were filled, they were 
indispensable for the basic structure of the calendar be- 
cause, together with the 360-day calendar, they made 
the year with 365 days complete. They did count as 
days in the calendar and were, just like all the other 
days, given names. Only then did the names and coun- 
ting of the days run smoothly, whereupon the following 
360-day and 365-day year could start again with the 
correct name. Without granting names to this period of 
5 transition days, the important year bearers, therefore, 
would never have been able to exist that gave names 
to the different years within the 52-year cycle. 


2.3.5 The year bearers 

The year bearer is an essential part in the use of the ca- 
lendar system. As a result of the naming of the days via 
the continuous circulation of the ritual 260-day calen- 


360th day as year bearer 


dar, merely 260 unique day names, combinations of 
day signs and numbers, could be formed. Afterwards, 
the 260 day names formed this way repeated themsel- 
ves. However, to each day name a year name was ad- 
ded, for which the year bearer was conceived. A very 
smart invention with which in combination to the 260- 
day calendar, on all the days of the 52-year cycle a uni- 
que day name could be appointed. 


From the structure and sequence of the day names of 
the 52-year cycle and in the historical pre-Hispanic 
sources mentioned year names, it is suggested that it 
was always the 360th day (Caso 1971: 346), so the 
last day of the 18th and last period of 20 days of the 
Festival calendar, that gave its name to the year bearer 
(figure 14). 
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Figure 14. Diagram of the position of the year bearer in the 365-day year. 
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Because just like the day the year of 365 days also, in- 
cluding the 5 transition days, was only counted when it 
had passed, the year bearer thus gave its name to the 
year passed. Each arbitrary day from an arbitrary year 
has, for instance, a name like “year 1 reed day 1 rab- 
bit.” This way, every day within the 52-year cycle was 
given a unique name that only appeared once in this 
cycle. Figure 15 portrays and elaborates in detail the 
functioning and awarding of a day name for the elap- 
sed 360-day year of “1 reed” as an example. 


Due to the applied systematic, in the 52-solar year 
cycle, only 4 day signs could be the year bearers. The 
used day signs could differ quite a bit over time and 


with the different peoples. With, for instance, the Az- 
tecs, the day signs were house, rabbit, reed, and flint. 
The ingenuity lies in that due to this construction, each 
of these 4 year bearing signs is next in line every 4 ye- 
ars and with each turn, the day number is increased by 
1 until the 13 is reached. Deliberately or by coincidence 
— we shall never know. This was also the reason the 
52-year cycle was subdivided in 4 groups of 13 to 
which each of the 52 calendar years was appointed a 
unique name (see table 2). Each group of 13 was also 
allocated one of the four cardinal points with a corres- 
ponding color. The used colors and the combinations of 
colors were very varied. 


THE COMING INTO EXISTENCE OF YEAR BEARER ‘1 REED" 






TRANSITION 
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© transition 
new count of 360 days days 


new count of 365 days 


. day number} 1. 
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Figure 15. Detailed diagram of the way of naming the year bearer of the 360-day year. 
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TABEL 2 - NAMES OF SUCCESSIVE YEAR BEARERS IN 52 YEAR CYCLE PERIOD 1456-1507 AD 


__TABEL2- NAMES OF SUCCESSIVE YEAR BEARERS IN 52 YEAR CYCLE PERIOD 14564507AD_ 
‘nest | 9em | come | Sram | cmt | To | etme | oom | om | vom | home | Orem | vow | 7m 
| | sr | ses | a | wns | a | Hs | | HK | a8 | NT | sr | 
enesa | siowe | avant | coms | oon | roan | oor | on | win | wimon | am | tome | ton | aime 
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ness | sme | eect | st shame | vor | ome | om | oman | trom | tm | ome | tio | 2am 
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Tabel 2. Overview of yearbearers from the last Aztec 52-year cycle 1456-1507 AD based on the reference point of the solar 
eclipse of August 17, 1496 AD Gregorian (August 8,1496 AD Julian) with the Aztec date ‘year 4 flint-knife day 4 water’ 
(Milbrath 2005: 42-45). 


2.3.6 The 365-day year 2.3./ The 52-year cycle 

For a people that lived with the seasons to survive, the The 52-year solar cycle, also referred to as the ‘Calen- 
discovery of the 365-day solar year and the important dar Round’, was completely defined by the calendars. 
turning points in the sun’s path is without a doubt the This completion of the cycle or collection of years and 
first and most logical step to creating calendars. But, in the celebration of the New Fire, was a highlight in the 
the ultimate evolving ceremonial calendar counting, Mesoamerican culture. It was the moment the 260-day 
this 365-day year only plays an arithmetic role as a and 365-day calendars of the basic structure came to 
combination of the 360-day celebration calendar and the end of their cycle and arrived to their starting point 
the 5 transition days. Together they actually formed the to begin a new cycle. The 52nd and final year of this 
solar year in calendar form. The 365-day solar year cycle was completed on the 360th day of the Festival 
was of course essential to the counting of days and ye- calendar and was thereby also the last day of the 52-ye- 
ars for the 52-solar year cycle. ar cycle. Including the 5 transition days, this was in fact 


the 365th day of the final year. 
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Tenochtitlan November 20, 1507 AD Gregoriaans 


Passage Pleiades of the zenith-line at 11:59 uur PM 
on altitude 86°57'N 


Se 
“Wr 
Be 





4 Aldebaran 


rte po 


altitude 66°5/'N -® 


screenshot SkySafari 5 Pro 


Figure 16. The Pleiades on the daily equal highest point in the sky, only visible between approx. August 30 en January 30. 


This moment of concluding the 52-year cycle and wel- 
coming the next cycle as well as the new year was clo- 
sely linked to the appearing, ascending, and passing of 
the zenith line at night through the star cluster Pleia- 
des. This was according to tradition a crucial moment 
for the Mesoamericans, because when the Pleiades 
would stop during their travels that night and not pass 


the zenith line, then too would the world stop and the 
sun cease to rise in the morning (Sahagun 1566: book 
4: 1438). However, when this star cluster continued to 
follow the path to its highest point in the night sky and 
pass that highest point during the night, then the hea- 
ven would remain in motion and the sun would just re- 
appear the following day and life would continue. This 
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moment was celebrated in the greatest manner and 
was known as the celebration of the “New Fire” or “the 
bundling of years.” 


It is often mentioned in the literature that this happened 
on a specific day of the year, at the moment the Pleia- 
des passed the zenith at midnight. But, with help of the 
astronomic computer program SkySafari 5 Pro, for the 
Tenochtitlan (Mexico City) location, for instance, it can 
be proven that this star cluster does not pass the astro- 
nomic zenith, but only the zenith line. Moreover, every 
day this star cluster passes the zenith line on an altitu- 
de of 86° 57’ N (see figures 16, 17). Only between ap- 
prox. August 30 and January 30 of the following year 
are they visible; they disappear in the sunlight the rest 
of the year. But even then they, albeit invisible to the hu- 
man eye, faithfully pass the zenith line every day and 
each time at almost the same height. The moment the 
zenith line is passed at the same point is every day ap- 
prox. 4 minutes earlier. It is only on November 20 that 
they pass the zenith line at midnight (12:03 AM or 0:03; 
see figures 16, 17). 


The last time the Paleiades passed the real astronomic 
zenith was on October 25, 748 AD Gregorian (October 
21, 748 AD Julian) at around 12:58h AM. Out in the 
field, it is hard to determine if this striking star cluster 
did or didn't pass the astronomical zenith without good 
tools. It is, therefore, very doubtful the Mesoamericans 


indeed so rigidly associated the passing or not of the 
zenith line with their survival as is sometimes assumed 
in the literature. More logical is that it was more about 
the continuous motion of the Pleiades on their way to 
the highest point in the nightly sky, so the continuous 
motion in itself as proof that the heaven does not stop 
turning. 


2.3.8 Long Count 

Aside from the basic structure of the abovementioned 
calendars, there was also a separate mechanism with 
which solar days could be counted, the Long Count or 
also referred to as the Great Cycle. This Long Count 
was used by the Olmec and Maya to record an impor- 
tant date, called Initial Series, with the help of among 
others inscriptions, whereby the number of days 
passed on a certain date was illustrated in visual script 
from the starting point 13.0.0.0.0.4 ahaw 8 kumk’u. The 
units of time used are described in 2.1.2 (vertical posi- 
tional notation, see figure 4). The added date (4 ahau 8 
kumk’u) is the specific day name in which the number 
of days passed has been recorded in a date and at the 
same time has a direct connection to the other calen- 
dars. The Long Count in itself served only for the ra- 
tional counting of elapsed solar days. How this was pre- 
cisely maintained is unknown. This Long Count is par- 
ticularly valuable in light of the current problematic of 
synchronization and correlation. 
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Gregoriaans jaar /Gregorian year 
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Pleiades 


Figure 17. 





Moments of rise, duration and set of the 
Pleiades during the period of visibility in 
Tenochtitlan in the year 1507-1508 (the 
final ‘New Fire’ of the Aztec). 
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2.3.9 Initial Series 
In Classic Olmec and Maya inscriptions is calendrical 


informatie depicted in de form of five signs represen- 
ting five units of time or ‘bundles’ of multiple days. The- 


se units are the bak’tun, k’atun, tun, winal and k’in (See 
example to the right; see also 2.1.2, figure 4) and are 
displayed in a visual form (glyph). And each of the time 
units is preceded by a numerical prefix that indicates 
how many days within the different units have elapsed. 
Together they form a date that reflects the number of 
elapsed days since the start of the cycle of the Long 
Count. 


The five units are preceded by a so-called ‘Initial Series 
Introducing Glyph’ (ISIG). Following the inscribed date 
are the day number and 20-day period in the 365-day 
calendar. In the example to the right are this 8 ahau 8 
Ou. 


Initial Series 
Introducing Glyph 9 bak'tun 
(ISIG) 
_ des 
O tun 
O winal (Pes O k'in 
8 ahau EA) 8 UO 





Inscription on Panel 1, Pomona, Mexican State Tabasco. 
The inscriptie is read as 9.13.0.0.0 - 8 ahau 8 uo (March 15, 
692 AD (Julian) or March 18, 692 (Gregorian). After Stuart 
(2011:179). 
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To mutually coordinate the different kinds of years and 
calendars, different mechanisms are applied. In verify- 
Ing the important moments within the annual cycle, 
fixed and distinctive turning points are used in the sun’s 
path such as the solstices, equinoxes, and zeniths. In 
the synchronization, different rational counting mecha- 
nisms similar in structure are used, which can directly 
be compared to each other via an ambiguous date. The 
correlation is mainly intended as a conversion factor to 
align two different system structures with a different du- 
ration in clock time. 


The literature regularly describes a celestial body that 
passes the zenith or nadir (antizenith) or mentions an 
alignment of events on equinoxes or solstices; all fixed 
turning points in the sun’s path as applied in for exam- 
ple horizon calendars. In a number of cases, a zenith 
or nadir passage is associated with a specific date sub- 
sequently, on which an arithmetic theory is built. In the 
Mesoamerica of ca. 1000 BC, it seems most — but not 
Moon goddess Tlazolteotl, Codex Borgia page 55 (redrawn all — of these turning points are recognized as such, 


and digitized by the author after the facsimile of Loubat, the which can be derived from the use of horizon calen- 
Graz facsimile and a photograph of the Digital Vatican dars. 
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2.4.1 The horizon calendar 

A very special form of the practical implementation of 
the known fixed turning points of the sun is the horizon 
calendar, the use of which has been established on dif- 
ferent Mesoamerican oldest sites. The marked observa- 
tion points on, for instance, sites like Cuicuilco (earliest 
habitation since approx. 1400 BC) and Chocola (earli- 
est habitation since approx. 1200 BC) are based on 
dates from the visual observable solar cycle. It is abun- 
dantly clear that to determine the turning points of the 
horizon calendar requires a thorough knowledge of the 
solar year with its fixed and constant pattern and turn- 
Ing points. 


It is worth noting that in the aforementioned examples 
of horizon calendars, dates of passages of the astro- 


nomic nadir, also known as the antizenith, were discov- 
ered. For Chocola, February 9 and November 1 are the 
dates astronomically confirmed. 

The February 9 nadir passage is exactly 180 days 
away from the zenith passage of August 13, and the 
November 1 nadir passage is exactly 180 days away 
from the zenith passage of April 30 (figure 17 and 20). 
It will be demonstrated in 2.4.6 that it is, nevertheless, 
impossible that the Mesoamericans had any knowl- 
edge of the nadir concept. 


Another reason why the horizon calendar should be 
mentioned is because it is an important part in the dis- 
cussion in whether or not the Mesoamericans used the 
solar year for their calendars. These horizon calendars 
are entirely based on the rising or setting of the sun on 


180 days 


| 
01-01 ... 31-01 [01-02 ... 28-02] 01-03 ... 31-03 01-05 ... 31-05 | 01-06... 30-06 | 01-07... 31-07 | 01-08 ... 31-08 | 01-09... 30-09 | 01-10... 31-10 | 01-11... 30-11 | 01-12... 31-12 


21-03 30-04 
spring-equinox passage spring zenith 


09-02 
passage nadir 


; 180 days 


365 days 


21-06 
summer solstice 


- 21-09 01-11 21-12 | 
passage summer zenith autumn-equinox passage nadir winter solstice 





Figure 17. Distance in days between nadir and zenith passage. 
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fixed turning points that occur each year at the same 
time intervals. It is obvious that being able to mark 
such points in the landscape is only possible with 
knowledge of the fixed turning points of the sun and as 
a result, inextricably also the duration of the solar year. 





Thirteen stone towers of horizon calendar in Chankillo, Peru. 


lt is evident that the presence of a horizon calendar 
can provide concrete evidence that the inventors of this 
kind of calendars were very knowledgeable with both 
the base-20 counting system as the fixed pattern of the 
sun. It would therefore be highly unlikely that they not 
would have determined the duration of the solar year 
and the sun’s path long before that. And if the 260-day 
period between the two zenith passages was indeed 


the foundation for the ritual 260-day calendar, then that 
could only be determined when the sun’s path and the 
duration of the solar year were known. So, first there 
was knowledge on the solar year and then, based on 
this, the calendars were conceived. 


A well-known example of a very old horizon calendar is 
that of the Chankillo towers in Peru, approx. 400 miles 
from Lima, the capital city of Peru. Over a length of 300 
meters, 13 stone towers have been built with which the 
sun was followed between the summer and winter sol- 
stices in between, among others, the zeniths and equi- 
noxes were marked. this horizon calendar dates from 
about 300 BC. 


Very striking is that here again the number 13, the 
known series of day numbers from the Mesoamerican 
calendar, appears again in the form van 13 stone to- 
wers. That can not be a coincidence. So when this form 
of observing the path of the sun was already known in 
Peru in South America, it is obvious that this 
knowledge must have been known in Mesoamerica as 
well. 


2.4.2  Solstices 

The solstice occurs twice each year (around June 21 

and December 21) as the Sun reaches its most north- 

erly or southerly excursion relative to the celestial equa- 

tor on the celestial sohere. The seasons of the year are 
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Figure 18. Patron of sun rises in Tenochtitlan/Mexico City. 


directly connected to both the solstices and the equi- 
NOxes. 


In the horizon calendar area of Chocola, the sun 
reaches its highest point on June 21 (Summer solstice) 
and its lowest on December 21 (winter solstice). The ex- 
act dates of the solstices elsewhere depend on the lo- 
cation. Even in antiquity, the two solstices were fairly 
easy to determine by following the sun rises or settings 
for a few years. The two extremes in the east-south- 
west path of the sun rises in the horizon in a year are 
the days of the solstices or turning points. Apparently, 
the sun moves every 6 months back and forth between 


these two points (figure 18; see also figures 10 and 11). 
SO no astronomic knowledge is required to determine 
the dates of the solstices, because this can be deter- 
mined through observing, marking, and counting. 


2.4.3 Equinoxes 

Determining the equinoxes without a compass and 
clock is less easy to do. Nevertheless, in the literature 
it is almost assumed as self-evident that the ancient 
Mesoamericans just knew how to do this. Aveni (2001: 
66) includes a short passage with a possible method 
that seems very plausible. The equinoxes can be calcu- 
lated by counting the distance in days between the two 
solstices, then dividing this number in two even parts to 
determine the middle point (see figure 19). These mid- 
dle points are the equinoxes. The ancient Mesoameri- 
cans could not have known though, that these are the 
only two days upon which in the solar year the sun 
rises exactly in the east and sets exactly in the west 
and that day and night are almost equal in length, with- 
out using a compass and timepiece. In between the 
zone 14° 37” N and 14° 58” N, March 21 is the vernal 
equinox and September 22 is the autumn equinox. 


As demonstrated in figure 9, the number of days in 
Chocola between the summer solstice on June 21 and 
the winter solstice on December 21 (53 + 40 + 40 + 50) 
is 183. From the winter solstice to the summer solstice 
this is (50 + 40 + 40 + 82) 182 days. 
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solstices 
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winter solstice 
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183 days 





Figure 19. Determine equinoxes by counting the days between the solstices and dividing this number in two to 
find the midpoint that approximately equals the equinox. 


The two astronomically determined equinoxes are both 
situated on 90 days from the winter solstice, and 92 re- 
spectively 93 days from the summer solstice. Accord- 
Ing to Avenis theory, the ancient Mesoamericans 
should have come up to about 91 days of the solstices 
based on their calculations (see figure 18), which is still 
very close to the real values. No astronomic knowledge 
is required for this. 


2.4.4 Zenith 

It is impossible to determine accurately with an unpro- 
tected eye and without tools on which day the sun is di- 
rectly in the zenith. Firstly, because the sunlight is too 
bright, secondly because the sun remains for a consid- 
erable time (approx. 41 days) in the area between the 


tropical circles wherein Mesoamerica lay, near the high- 
est point and the zenith, and thirdly because the sun 
climbs a bit further after the first zenith passage to the 
“highest” point. In the past, tools such as, for instance, 
special shadow sticks were used that were stuck in the 
ground in an open area, as also the Inca did (Bauer 
1995: 55). When the stick does not cast a shadow any 
more, the sun is in the zenith. Natural or artificial zenith 
shafts were also used then, so that only on a limited 
surface area on the bottom of the shaft a beam of sun- 
light fell during the zenith (figure 19, right). 


The use of the concept zenith in the literature is rather 
confusing. Sometimes the astronomic zenith is meant, 
so the center of the sky. Then the zenith line is referred 


90 


to, an imaginary line form the north-south axis (merid- 
ian) perpendicular over the zenith. This is also called 
the point straight above the head, but which in turn is 
interpreted differently by everyone. 


Zenith 
28-04 21-06 


SOUTH NORTH 


shaft build of bricks 





Figure 19. Bottom of zenit shaft with a beam 20 
of sunlight in Xochicaco, Morelos Palen chem 
Mexico. Zenith shaft of Xochicalco/Morelos 


after Tichy (1991: 33) 


Without a fixed and good tool aligned to the sun’s Ze- 
nith, such as a zenith shaft, the astronomic zenith can't 
be determined well. A nice example of such a zenith 
shaft was found in Zochicalco, Morelos (Tichy 1991: 
32, 33, see figure 18) where the first people lived ca. 
200 BC. Even the ancient Egyptians used these kinds 





of shafts. For a clear distinction, this book uses the as- 
tronomic zenith and the zenith line. 


2.4.5 Double zenith and analemma 

The passing of the zenith twice a year is an optical phe- 
nomenon whereby it looks like the sun passes the ze- 
nith line three times a year: twice through the astro- 
nomic zenith and once through the highest point of the 
zenith line, the actual summer solstice. This phenome- 
non is caused by the different movements of the sun 
and earth in relation to each other. This movement can 
be nicely visualized with pictures by taking pictures of 
the sun at the same location and time at around noon 
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Figure 20. Analemma in the sky (left) and in flat projection (right). 
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for an entire year and then merging these 365-solar pic- tence of a nadir can only be determined and calculated 


tures into one picture (See picture analemma in figure by theoretical reasoning. A minimum knowledge of the 
20). As a result of the tilt of the earth and the elliptical following basic facts is required: 
orbit around the sun, it seems like the sun made a dou- e the earth is almost round and orbits in an elliptic path 
ble loop in the course of a year, which is clearly visible around the sun; 
on the picture (figure 20). This pattern is called an “ana- e during the night, the sun does shine on the other side 
lemma” and has a slightly tilted standing 8-shape of the spherical earth; 
(Aslaksen, 2001). An analemma takes place all over e the elliptic path of the earth consists of 360°, 
the world whereby the shape, dependent on the lati- whereby the nadir as opposite, is always at 180° (per- 
tude, is always a bit different. pendular) from the zenith; 

e the moment of passing of the astronomic nadir can’t 
The apparent point of intersection of the lines in this 8- be observed nor measured and can only be calcu- 
shape is passed on two different dates. In this context, lated theoretically on the abovementioned basic 
in the tropics there are two astronomic zenith passages facts. 
thus called a double zenith. The elapsed time between 
these two zenith passages is for the upper shortest Knowledge the ancient Mesoamericans definitely did 
loop over the summer solstice 105 days (spring and not have. According to their philosophy, every day the 
summer) and for the lower great loop over the winter sun dropped in the west into the dark and dangerous 
solstice 260 days (fall and winter). It was furthermore a underworld, to resurrect and ascend in the east in the 
fine example of observations and interpretations of the morning, after a trip through the kingdom of the dead. 
ancient Mesoamericans to be able to discover this hard Twelve hours prior to the nadir passage the sun passes 
to determine double zenith. the meridian or zenith line. 
2.4.6 Nadir The mentioned nadir passages on November 1 and 
Zenith’s opposite is the nadir, also referred to as the an- —- Februari 9 in 1000 BC (Gregorian) could not have been 
tizenith. The nadir is a purely theoretical concept be- | determined by observation (figure 21a and 21b). This 
cause this is in no way visually observable, nor directly could only have been done arithmetically. 


measurable (see also Giulio Magli 2016: 9.2). The exis- 
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So far it has not been proven that the knowledge was 
present in Mesoamerica to be able to calculate a nadir. 
lt is unfortunate that there is no explanation or substan- 
tiation from the authors about how the Mesoamericans 
could calculate a nadir. They only give a presumed con- 
clusion based on dates symmetrically placed about the 
two solstices. 


These two dates may be explained in this way, on the 
basis of current astronomical knowledge and because 
this happens to fit well, but there is no indication that 
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Figure 21a. The passage of the sun through the Nadir on November 
1, 1000 BC (Gregorian) at the site Chocola. 


the Olmec or Maya knew or could have known this not 
observable phenomenon of the nadir. 


To determine the 260-day calendar, a nadir was defi- 
nitely not necessary, the two zenith passages, the equli- 
noxes, the wintersolstice and a vigesimal counting sys- 
tem were sufficient (figure 22). 


Screenshot SkySafari 5 Pro 


- Sun in Nadir on Februar 9, 1000 BC 
Gregorian, local time 12h:22m AM, 
at the site Chocola 





== 


Figure 21b. The passage of the sun through the Nadir on February 9 
1000 BC (Gregorian) at the site Chocola. 
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Horizon calendar in Chocola, Guatemala 1200/1199 BC 
Latitude 14° 37' 32.4" N 


130 d 
260 days ae 
4199 BC 40 days 90 days 
= =—_ 
- 91-0 21-12 
passage spring-zenith — spring-equinox wintersolstice 





Apri March February January 
sen 





13-08 22-09 21-12 


passage summer-zenith autumn-equinox wintersolstice 
—_- —_ 
1200 BC 40 days 90 days 





0 days ae 130 days 


Figure 22. Count 260-day calendar based on known turning 
points of the sun and vigesimal counting system. 
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Rain God Tlaloc, Codex Borgia page 12 (redrawn and 
digitized by the author after the facsimile of Loubat, the Graz 
facsimile and a photograph of the Digital Vatican Library). 
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The question is now if and to what extent the above- 
mentioned basic facts warrant the in the literature refer- 
red to assumptions concerning the use of a kind of Juli- 
an calendar year of 365 days of each 24 hours exact 
without including intercalary days in Mesoamerica. 














3.1 The impossible 365-day year 

Based on the basic facts described in chapter 2, it is 
clear without a shadow of a doubt that the solar year 
was a central issue to the ancient Mesoamerican activi- 
ties. Nowhere is there one uncovered fact that could 
confirm that the Olmec, as the founding fathers of the 


) Mesoamerican calendar system in their time ca. 1000 
\ BC, would have possessed knowledge of or used ano- 
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he Ls ther kind of measuring of time other than the solar year. 
= The identified presence of the horizon calendars alone 
TTL NSN UNNI Ca . i : ; 

— is the convincing proof. As a result, the only conclusion 

can be that it is impossible the Mesoamericans had any 

God Xipe Totec, "Our Lord the Flayed One", god of life-death-rebirth, knowledge of a different yet other than the solar year 

agriculture, vegetation, the east, disease, spring, gold- en silversmiths, before the Spanish invasion in 1519 AD. The argu- 
liberation and the seasons. Codex Borgia page 24 (redrawn and ments supvortina this are: 
digitized by the author after the facsimile of Loubat, the Graz facsimile PP g " 


and a photograph of the Digital Vatican Library). 
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e there are four kinds of years of 365 days known in rately determined with the help of observing and 


Europe; these are: the solar year, the Julian calendar counting; 

year, the Gregorian calendar year, and the sidereal e in applying a year of 365 days with a clock time of 

year; there is no other Western or astronomic kind of exactly 24 hours without using intercalary days, the 

year of 365 days; seasons are behind schedule one day every fourth 
e the historical Spanish sources dating from the period year compared to the solar year; this could require 

between 1519 and 1584 could have only known of constant correcting, which does not show from the 

the solar year and the Julian calendar, because in structure of the calendars. 

that time, there didn’t exist any other Western 365- 

day calendar year; It is clear from the abovementioned facts and argu- 
e both the Julian and the Gregorian calendar year are ments that the required conditions for acquiring 

entirely based on 365 or 366 days, with as key and knowledge of days with a clock time of exactly 24 

imperative feature days with a clock time of exactly hours, an urgent requirement for the systematic of the 

24 hours; Julian calendar, were not honored in ancient Mesoame- 
e a solar day has on average Gregorian clock time of rica. Without this understanding of days of exactly 24 

24.0007 hours; hours, it was impossible to determine the 4-year cycle 
eto be able to calculate the duration of a day of (3 x 365 + 1 x 366) of the Julian calendar as is assu- 

exactly 24 hours, a minimal understanding of a subdi- med. 

vided day into 24 equal daily periods (hours) is requi- 

red as well as a further understanding of sub-division Remarkable in this context is yet Joseph Goodman’s 

in 60 (e.g. minutes) and understanding of fractions or testimony (1902 (1898): 11), whose first point to make 

decimal point; in an overview on the essence of the door Landa 
e from the basic facts it is clear that the Mesoameri- Submitted information is: 

cans only worked with whole numbers and didn't 

Know anything about fractions, decimal points, or a “1, A day of 24 hours was de unit of the annual 

uniform division of the day; count.” 
e the solar year has a fixed pattern with turning points 

and duration (Seasons) that are fairly constant over If have not been able to find out where Goodman has 


many years, with dates that are fairly easy and accu- based this incorrect reference of a day of 24 hours. The 
Of 


only time Landa (1566: 44) mentions a period of 24 
hours is when he describes the duration of a plague, 
which had nothing to do with the indigenous calendar. 


But also for the abovementioned facts and arguments, 
it is obvious that a people that is so closely connected 
to and dependent of the sun and has subsequently ba- 
sed its entire culture and existence, should use the sun 
as the basis for their counting of time. They had round 
1000 BC no identifiable reason under no circumstan- 
ces to develop a different kind of measurement of time 
than that of the eternal constant rhythm of the sun. 


lt is clear that the current Western knowledge on mea- 
suring time became too much and is still mirrored to 
the 3000 year ancient Mesoamerican experience of 
time as had been expressed in their unique calendars. 
Aveni (2015: 3) recently described very aptly these 
kinds of assumptions such as the self-evident use in 
ancient Mesoamerica of a Western kind of Julian calen- 
dar as: 


“,... though we may seek to apprehend time in the 
Other, we remain inescapably imprisoned in our 
own culture’s way of knowing it.” 


Although it is clear that the Mesoamericans were only 
familiar with the natural solar calendar, the question still 
remains where in the literature that assumption of a 


kind of Julian calendar year of 365 days with a clock 
time of exactly 24 hours (because only then is an inter- 
calary day necessary) comes from. The results of this 
quest shall be clarified in chapter 4. 
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Descending Sun god Tonatiuh, Codex Borgia page 7 (redrawn 
and digitized by the author after the facsimile of Loubat, the Graz 
facsimile and a photograph of the Digital Vatican Library). 
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3.2 Solar year as first measurement of time If the origin of the 260-day calendar lies in the narrow 
In relation to the ritual 260-day calendar and the 365- Strip between 14° 37’ N and 14° 58’ N, then it is inevita- 
day solar year, it is often debated which of the two was ble that these have come about based on extended 
the first measurement of time in Mesoamerica. The knowledge on the solar year. 


answer can only be the solar year based on the follo- 
wing arguments: 


e the horizon calendars that have been identified on 
different ancient Mesoamerican sites, are based on 
the fixed turning points of the path of the sun (solsti- >= 
ces, equinoxes, zenith), for which a general under- - ty COL 

standing of the solar year is a first requirement; 

to be able to lay out marking points on the correct da- 
tes for a horizon calendar, the duration in days bet- 





ween the different turning points of the sun needs to Zo 
be understood; mip ee 
e only based on a thorough understanding of the annu- 


al rhythm and path of the sun and the duration of the : 
intermediate periods in combination with their base- ) 

20 counting scheme, could an annual constant peri- 

od of 260 days be discovered and recorded which Kinich Ahau, Sun God of the Maya (redrawn by the author 
possibly lead to the development of a 260-day calen- after Kerr no. 1398). 

dar. 
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3.3 Precession and sidereal year 

As made clear above, precession shall inevitably play 
an important role in the long run as soon as a direct 
correlation is established between the measurement of 
time of the solar year and that of the sidereal year be- 
cause these have a different duration. Stars and ga- 
laxies will slowly but surely and relentlessly shift com- 
pared to our sun and its planetary system, including 
the earth. Even alignments of permanent observation 
points and in calendars recorded moments shift com- 
pared to the starry sky. At approx. 2800 BC for instan- 
ce, the Thuban was the Pole star. In 1000 BC, so in 
the time of the Olmec, it was Kocab, and momentarily 
Polaris is the pole star. But by the time its 14000 AD, 
Wega (Vega) shall be the new Pole star. 


On the other hand, some authors mention that, as a 
consequence of the precession, the vernal equinox 
shall shift. This is based on a confusion with the astro- 
nomic First Point of Aries (vernal point, see 3.2.5) and 
consequently, an incorrect interpretation thereof. As 
mentioned earlier, it is the nightly starry sky that shitts 
compared to the sun and the vernal equinox. 


Not excluded is that even the ancient Mesoamericans 
were aware of the shifting effect as a result of preces- 
sion. Michael Grofe (2011: 214-230) has brought with 
examples to attention that in listing dates in a number 
of Maya inscriptions, it is possible interruptions could 
have been used the size of a sidereal year; so in fact 
the measurable effect of precession. 


Very interesting too is that he has come to the conclu- 
sion that his first results are remarkably dependent on 
any form of correlation. Although he rightly so directly 
admits further research shall have to be done, Grofe 
already indicates that it very well is possible that the 
Mesoamericans in their time calculation had already 


considered the effects of the precession. 


And _ this 


could possibly clarify some alleged corrections, in par- 


ticular in the Maya dates 


60 
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assumption 





the Mesoamerican calendar 


... how Landa’s legacy led to a scientific misconception 
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In chapters 2 and 3, there is clear evidence that the 
use of a kind of Julian calendar year of 365 days with 
each a clock time of 24 hours in Mesoamerica, with or 
without intercalation of days, should be excluded. 


Then, of course, the question remains where this as- 





Ly 
sumption that has been applied for centuries comes 
me | from, that claims a other kind of Julian calendar of ex- 
— \ ea actly 365 days aside from the solar year would be 






| 


known in Mesoamerica. The basic facts indicate that 
this could absolutely not have been one of our well 
known Julian or Gregorian calendar systems. So, the 
answer had to be in the literature itself. 


WU 


But as mentioned earlier, there is no convincing argu- 
ment at all in the consulted literature that can justify 
this assumption. So, a different lead on the assumption 
in the available literature and the presented biblio- 


Sr graphical references had to be followed step-by-step 

back in time to find a possible different clue (see time- 

Sun God Tonatiuh, Codex Borgia page 55 (redrawn and digitized line in overview 1). This lead back in time eventually 
by the author after the facsimile of Loubat, the Graz facsimile and ended with Diego de Landa (1566). Although Sahagun 


a photograph of the Digital Vatican Library). used a similar text, ((1559-1569) 1981, book 2: 35), 
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Landa appears to have been the first to claim that the 
indigenous used an annual calendar like the Julian cal- 
endar. Because in his report “History of the Indians of 
New Spain” of 1566 states: 


“In the other method the months had 20 days, and 
were called ‘uinal hunekeh’; of these it took 
eighteen to complete the year, plus five days and 
six hours. Out of these six hours they made a day 
every four years, so that they had a 366-day year 
every fourth time.” 


Landa is obviously talking here about the system of the 
Julian calendar. Even the often cited Sahagun (1569 
book 2: 35) mentions actually the same: 


“There is conjecture that when they pierced the 
boys’ and girls’ ears, which was every four years, 
they set aside six days of Nemontemi, and it is the 
same as the bissextile which we observe every 
four years.” 


lt is Landa’s text that is regularly referred to in later lite- 
rature, sometimes even almost literally quoted with refe- 
rence to Landa. Hence, no one other than Landa 
should be considered the founding father of the as- 
sumption that has throughout the centuries been repea- 
ted over and over again. Astonishingly, many authors 
have apparently copied Landa’s text as established fact 
without any verification thereof, and based their theo- 


ries on it, even up to recently. In the ample literature, in- 
cluding the astronomical, | have not been able to find 
any text nor any evidence that could justify the assump- 
tion that the ancient Mesoamericans had any 
knowledge of any other kind of calendar other than the 
solar calendar. 


Landa makes this statement in 1566. That is about 47 
years after the Spanish invaded ancient Mesoamerica. 
But long before Landa arrived in 1549 (Landa (1566) 
1937: 11), the first clerical representatives were already 
engaged with their missionary work: the Franciscans 
who arrived as The Twelfth in 1524, the Dominicans in 
1526, and the Augustinians in 1533 (Brotherston 2005: 
19). Missionary work that mainly consisted of conver- 
ting the population and halting the heathen and demo- 
nic practices of the Indians by, among other things, bur- 
ning their holy books and “freezing” their calendars (Ed- 
monson 1988: 107, 108). Interesting background infor- 
mation about the brainwashing of the indigenous pe- 
ople by the Spaniards can be found in chapter CCIX of 
“The Memoirs of the Conquistador Bernal Diaz del Cas- 
tillo” of 1568 (translation Lockhart 1844). According to 
Jonghe (1906: 502), the first attempts to synchronize 
and insert a day would foremost have been taken place 
between 1528 and 1536. Edmonson (1988: 108) states 
that the Aztec calendar was “frozen” on February 29, 
1548 Julian. 
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The first known reference dates back to 1552 by Fran- 
cisco Lopez de Gomara (re-written by Chimalpahin bet- 
ween 1593-1624; see Schroeder 2010: chapter 204, p. 
434), a contemporary and acquaintance of Hernan 
Cortes, who mentioned that the Indians used an era 
that was not equal to the solar year. Then came Moto- 
linia, Landa, Duran, and Sahagun, who arrived after 
the first European time counting was already partially 
introduced to the indigenous people. In that period, the 
Europeans only knew of the Julian calendar. Merely fi- 
ve years after the Landa’s death in 1579, was the Gre- 
gorian calendar gradually introduced. When the disor- 
der the Julian calendar was in that time is also conside- 
red, then it is self-evident that even the Spanish measu- 
ring of time in those times would have been very chao- 
tic and not at all trustworthy. In addition, considering 
the universal present chaos of the Julian calendar, the 
accuracy of the listing of dates by the Spanish clerical 
representatives and conquerors could also be questio- 
ned. Kubler and Gibson (1951: 21) provide a clear 
image of this chaos in the measuring of time, and | quo- 
te literally: 


“Duran, for exemple, completed his writing in the 
years 1579-81 and recorded 21 March as the initial 
date of Tlacaxipehualiztli, a date twenty-three days 
later than that recorded in the Tovar Calendar. A dif- 
ference of twenty-three days, by a calculation invol- 
ving a retrogression of one day each four years, 


ylelds a pair of dates differing by ninety-two years, 
clearly impossible in view of an extreem ‘terminus 
post quem’ of 1519 and an extreem ‘terminus ante 
quemof the decade of the 1580’s. The disparity Is 
equally great among other calendrical writers. For 
the initial date of Tlacaxipehualiztli, Sahagun gives 
21 February; the Codex Magliabecchiano gives 21 
March; the seventeenth-century writer, Serna, sta- 
tes that the year began sometimes in March and so- 
metimes as early as 2 February; and the early ano- 
nymus writer cited by Motolinia begins the Mexican 
year at 1 January. Any calendar in which the initial 
day of Tlacaxipehualiztli falls after 6 March, further- 
more, must be placed in the period prior to 1519, 
when the retrogressive comparison could not be 
made.” 


By the time Landa arrived, the chaotic Julian calendar 
was already partially introduced to the Mesoamericans 
and he had, in his ignorance, probably treated this as 
the calendar with which the “indigenous” worked (see 
also Drucker 1987: 817). Especially because he even 
assumed they applied an intercalary day every four ye- 
ars, which was typical for the Julian calendar. It is possi- 
ble he was misled by the repeating four year bearers. 
Clear is that Landa was not informed of the actual ope- 
ration of the original Mesoamerican calendars, be- 
cause then he would have also known that an intercala- 
tion in whichever form would have made the calendars 
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useless. Furthermore, William Gates (1937: 10) rightly 
states that Diego de Landa has destroyed more indige- 
nous knowledge in Mesoamerica than that he left be- 
hind for us. Malmstrom (2013, Homepage Dartmouth 
College publication) states that Landa in 1562 had re- 
quested the destruction of 20,000 statues of worship 
and 40 codices. Landa was clearly absolutely not inte- 
rested in the systematic of the indigenous calendars, 
but actually focused on the destruction thereof. That is 
why Landa’s assumption is completely untrue. But with 
far-reaching consequences because since then, this 
text, sometimes even literally, was copied as a kind of 
established fact, and started to lead its own life. 


The first to embark on the Western path of copying Lan- 
da’s incorrect assumption regarding the operation of 
the Mesoamerican calendars was Alexander von Hum- 
boldt (1810), with his description: 


“Am Schlusse jedes Cyclus wurde die Intercalation 
bald von zwolf, bald von dreizehn Tagen, vorgenom- 
men.” 


Clearly Von Humboldt also had no idea how the Mesoa- 
merican calendars worked, otherwise he too would ha- 
ve known that these could not have operated with 
whichever insertion. But, comments made in particular 
by among others Zelia Nuttall (1894: 11), Goodman 
(1902 (1897): 11, 19), Bowditch (1910: 198, 199), and 


Morley (1975 (1915): 44) that, as the leading authors of 
their time, initiated the incorrectly acquiring of Landa’s 
incorrect assumption in the literature as an established 
fact: 


Zelia Nuttall 1894: 11 

“In order to demonstrate this agreement | must re- 
vert to the accepted fact that the Mexicans em- 
ployed the vague solar year in their Calendar and 
rectified retrogression at the end of 52 years by ad- 
ding a group of 13 days. As a bissextile intercala- 
tion was employed in the Julian Calendar it Is evli- 
dent that a divergence at the rate of one day every 
four years would necessarily occur in any simulta- 
neous count of Mexican and Julian years.” 


Goodman 1902 (reprint 1897): 11, 19 

“A day of 24 hours was the unit of the annual 
count.” “The Maya year takes cognizance of the 
365 days only. The excess was known, however, we 
are assured by Landa, and an extra day made of it 
every four years; but these extra days appear in the 
annual calender nor enter into chronological recko- 
nings.” 


Bowditch 1910: 198,199 

“_..they would have found that their annual calen- 

dar of 365 days did not show the exact time taken 

by the sun in reaching a given position from one ye- 
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ar to another. ... but the matter Is not left to conjec- of this assumption in this chapter, and based on facts 
ture, for Bishop Landa has told us that the Mayas and arguments, it is clearly proven that Landa’s repor- 
did recognize the want of correspondence between ted use in Mesoamerica of a calendar system compa- 
the annual calendar and the seasons, and rectified red to the Julian calendar, is completely unfounded. 
this error by counting an intercalary day once in This has, however, led to a two century scientific 
each four years. Since Landa has made this state- misconception whereupon over time different theories 
ment, | think that we must accept it as a fact; but were developed. 

there are two points in connection with this subject 
upon which he does not enlighten us.” 


Morley 1915 (1975: 44) 

“The Maya used in their calendar system a 365-day 
year, though they doubtless knew that the true 

length of the year exceeds this by 6 hours. Indeed, 

Bishop Landa very explicitly states that such 

knowledge was current among them.... In spite of 
Landa’s statement, however, it is equally clear that 

had the Maya attaempted to take note of these 6 ad- 
ditional hours by inserting an extra day in their ca- 
lendar every fourth year, their day sequence would 
have been disturbed at once.” 


These are only a handful of the first Western sources. 
In the aforementioned quotes, it is clear that Bishop 
Diego de Landa was considered a very respected 
authority whose written word was clearly regarded as 
the saintly truth, unfortunately in this case mistakenly. The Old Coyote, Aztec Happiness God, Borgia 64 (redrawn 
In view of the mentioned basic facts in chapter 2, the and digitized by the author after the facsimile of Loubat, the 
comparisons described in chapter 3, the outlined origin Graz facsimile and a photograph of the Digital Vatican Library). 
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5.1 Synchronization 

Of the counting systems mentioned in 2.2 and 2.3, the Ju- 
lian day numbering and the Long Count are both based 
on the same principle (counting of elapsed days) and the 
same measurement value (the solar day). That way, with 
the help of one reliable date that takes place in both 
counts, they can easily be laid on or against each other. 
Furthermore, both are based on a cycle with a fixed start 
and end point. The difference between the starting point 
of the two counts is 584285 days, which is the so-called 
GMT-correlation with which both calendar systems can be 
synchronized to one another. 


The annual summer zenith on August 13 in the earlier 
mentioned narrow “260-day zone” is an astronomic and 
geographic established fact. It is also an astronomic fact 
that in this narrow zone from the summer zenith, after pas- 
sing the winter solstice, a second zenith takes place in 
the spring on April 30th, the vernal zenith. Both dates lie 
exactly 260 days from each other. A third fact is that the 





Sir John Frederick William Herschel (7 March 1792 —- 11 
May 1871), the man to whom we owe the system of the a 
Julian Day Numbering. combination of these two dates only occur in the earlier 


mentioned narrow zone between 14° 37" N and 14° 58" N 
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— nowhere else in Mesoamerica (see table 1). Therefo- 
re, it can’t be coincidence that right in this narrow zone, 
some of the older Olmec settlements such as Izapa 
and Chocola (see map 1 under 2.3.4) were located. 


The fixed arithmetic difference of 584285 solar days 
between the two counting systems is the only rational 
correlation to synchronize dates based on the Long 
Count with dates of the Western calendar. An exemp- 
tion to this rule is in the case of an astronomic event in 
the afternoon or evening hours on the same day. This 
because the Julian day numbering in Mexican local 
time runs from 06:00 AM to 06:00 AM (GMT-6) when 
the next day begins. Because there are clear indica- 
tions that the sun rises were used for the horizon calen- 
dars (among others, Broda 1993: 276, Green 2014: 
chapter 1), it is assumed that with the Long Count, the 
Mesoamerican counting of days also took place bet- 
ween sun rise and sun set (see figures 8a, 8b under 
2.3.3). In such a concrete example, the Julian day num- 
bering must be raised by 1. This is demonstrated by 
Vincent Malmstrom (1999) in a convincing manner (see 
2.050); 


5.2 Julian Day Numbering as synchronization 

The aforementioned has also shown that a direct rela- 
tion exists between the Julian Day Numbering (JDN), 
the Long Count, and the 52-year cycle. The common 
basic principle of these three counts is that they ration- 


ally count solar days from a known starting point up to 
a Known ending point. The facts are: 


e with the JDN, the fixed starting point is January 1, 
4713 BC Julian, and the end point is December 31, 
3267 AD Julian (which is January 22, 3268 AD Gre- 
gorian), with a total duration of ca. 7980 years; 

e the last Long Count has as starting point September 
8, 3114 BC Julian (which is August 13, 3114 BC or 
-3113 Gregorian) and as an end point December 23, 
2012 AD Julian (which is December 10, 2012 AD Gre- 
gorian), with a total duration of ca. 5126 years; 

e the 52-year cycle always has as starting point the 
day 1 crocodile and as ending point the day 13 
flower, with a total duration of 52 years. The names 
of the years differ over time, but the principle of count- 
Ing does not. 


Because of this common principle, they can be com- 
pared to each other directly, for which a reliable date is 
needed that appears in all three counts. The Long 
Count knows of two reliable dates that are of impor- 
tance to the synchronization of the JDN, and thus with 
the Western era. 


The first is the starting date 13.0.0.0.0. 4 ahaw 8 kum- 
k’u of the Long Count (13 baktuns are 1872000 
elapsed solar days). This starting date should actually 
be seen as the end date, because the day counter 
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started again at 0.0.0.0.1 the following day, the first 
elapsed day, with which the counting of the next cycle 
had started. The number 584285 as starting point of 
the Long Count represents September 8, 3114 BC Jul- 
ian (August 13, 3114 BC or -3113 Gregorian) and is the 
difference in days from the starting point of the JDN. 


The second was the solar eclipse on 9.17.19.13.15 5 
cio 14 chen (which is 1425516 elapsed solar days). 
With the number of days passed prior to the solar 
eclipse, the GMT-correlation 584285 should be added 
to the 1425516, which adds up to the Julian day num- 
ber 2009801 and represents July 15, 790 AD Julian 
(July 19, 790 AD Gregorian). It is also only with the 
GMT-correlation 584285 that the different mentioned 
dates are the same for the same event. Every other 
GMT-correlation (Such as the applied 584283) does not 
correspond to the Western date July 19, 790 AD Gre- 
gorian. 


The starting date of the Long Count is no arbitrarily cho- 
sen date: it was and is a day when the sun passes the 
Summer zenith on August 13 Gregorian (September 8 
Julian) in the narrow zone of 260 days. In addition, the 
intercalary days in the Julian and Gregorian calendars 
fit flawlessly in this counting. The Julian Day Number- 
ing hereby forms the pivot of the converting between 
the Gregorian, Julian, and Mesoamerican calendar sys- 


tem, both of the Maya as well as of the Mexicas, includ- 
ing the Aztecs. 


Dates from the Mexica calendars can be verified with 
the help of known and reliable dated events via the Jul- 
lan day numbering. Par excellence suitable for this is 
the astronomic recorded date of the solar eclipse on 
August 8, 1496 AD Julian (August 17, 1496 AD Gregor- 
ian) with the astronomically determined Julian day num- 
ber as 2267692.354178 (figures 23 and 24b). 


susan Milbrath (2013: 42-45) has indicated that this 
complete solar eclipse is specified on page 40 of the 





Total Solar Eclipse august 8, 1496 AD 
Source: NASA Eclipse Web Site 


Figure 23. Path of total solar eclipse on August 8, 1496 AD Julian 
(August 17, 1496 AD Gregorian) across Mexico 
source: NASA Eclipse website). 
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Codex Borgia as year 4 flint and day 4 water. A support- 
ing event is the heliacal rise of Venus on that day men- 
tioned by Susan Milbrath (see figure 24a) and the reap- 
pearance of Venus that same day in the afternoon dur- 
ing the solar eclipse, but now closer to the “black” sun, 
which is astronomically confirmed (figure 24b). 


Heliacal rise of Venus on day of solar-eclips Ue SSAC Pedal o ELAU 


Location: Tenochtitlan / Mexico City — 
Venus heliacal rise in th t on August 8, 1496 (Julian) / August 17, 1496 (Gregorian) 


rise | € €as 5 
Time ca. 05h:11mM AM - JDN 2267692.358345 
Altitude 3° 42' 48.5" - Longitude 099° 07' 39.6" 





Screenshot SkySafari 5 Pro 


Figure 24a. Heliacal rise of Venus (left in the middle) on the day of 
the total solar eclipse on August 8, 1496 AD Julian. 


Milobrath (2013: 44) mentions the following about this: 


“The eclipse in 1496 was the only total solar eclip- 
se that appears in Aztec records for the Late Post- 
classic between 1325 and 1519. The 1496 eclipse 
was of such magnitude that one Aztec account re- 
corded by Chimalpahin describes it as follows: “a 
complete eclipse of the sun, so that It was dark as 


the deepest night, and the stars were seen with 
complete clarity.’ On the morning of the eclipse, Ve- 
nus was positioned relatively low on the eastern ho- 
rizon as the Morning Star and and would soon 
disappear in the light of the rising sun. Later in the 
afternoon, just before the solar eclipse, Venus dra- 
matically reapeared alongside the sun in the west. 
Thus, the Morning Star seen in the east seemed to 
jump acrosse the sky to the west, becoming the 
only astronomical body seen alongside the sun 
(Chap. 4, SM 6). Since Venus was seen just before 
and during the eclipse, it was implicated in the 


August 8, 1496 AD Juliaans - 03h:00m PM 


SOLAR ECLIPSE 1496 


Location: Tenochtitlan / Mexico City 
On 8 august 1496 (Julian) / 17 august 1496 (Gregorian) / JON 2267692.358345 


Screens hot SkySafari 5 Pro 
Taken WITHOUT DAYLIGHT 





Figure 24b. Total solar eclipse on August 8, 1496 AD Julian with 
Venus on the right-hand of the dark sun. 
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eclipse event, which may explain why Venus gods 
collectively sacrifice the sun on Borgia 40.” 


| incorporated this very reliable solar eclipse date as 
starting point in a spreadsheet with an elaborate con- 
tinuous Julian Day Numbering from 1496 to 1521 AD. 
Then | connected this day numbering scheme via the 
common date of this solar eclipse with the system of 
the 260-, 360- and 365-day calendars and the year 
bearers. Afterwards, from that date on, the calendar 
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system could be connected to and verified back and 
forth in time with the following dates (figure 25). 


A second date is the by Caso calculated day of the arri- 
val of Cortés in Tenochtitlan on November 8, 1519 AD 
Julian (which is November 18, 1519 Gregorian and 
JDN 2276183.5), which corresponds to the Mesoameri- 
can date of the year 1 reed and the day 7 crocodile 
(JDN 2276183.5). This should, according to Caso, 
have taken place during the periode of festival 
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Figure 25. Three fragments from the spreadsheet (in Dutch) of a continuous calendar series about the last cycle of the 52 year periode 
1456-1507. As very reliable checkpoint is the date used of the total solar eclipse on August 8, 1496 AD Julian. From there, and 
with the help of the Julian Day Numbering (JDN) as the central axis, has the spreadsheet over this period been build up. The 


dates mentioned by Caso fit perfect. 


Quecholli. This date also fits precisely with the elabo- ian Day Numbering, which requires no further consid- 
rated spreadsheet (figure 25). eration. 


Another date Caso refers to (1971: 346) is August 13, 
1521 AD Julian, the day Cuauhtemoc, the last Aztec 
leader, surrenders to Cortes. This date should, accord- 
ing to different indigenous sources, correspond to the 
day 1 snake. This date fits likewise perfectly with the 
elaborated spreadsheet. According to this spreadsheet, 
this then would have been the year 3 house (figure 25). 
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The fourth date is a confirmation of the year bearer in : J =p 
1519-1520 that, according to the correlation of Thomp- — | 
son, Caso, and Drucker, was the year 1 reed and day 1 


reed that fell on January 19, 1520 AD Julian (January ' 
29, 1520 AD Gregorian). This one too is a perfect i fy 


match to the information in the spreadsheet. 


F 4°) 


But also Moctezuma’s enthronement in year 10 rabbit 
on the day 9 deer fits perfectly and corresponds to 
January 22, 1503 AD Julian (February 1, 1503 AD Gre- 
gorian). 









Based on the five above-mentioned reasonably reliable 

dates, it can be concluded that even the Mixteca calen- 

dar system is in complete accordance with the Julian oo | | 

d iat Thi 1 holds t for the West Lord of Fire Xiuhtecuhtli, Codex Borgia page 69 (redrawn and 
ay NUMDETING. IS alSO NOIOS ae OF tne eS ern In- digitized by the author after the facsimile of Loubat, the Graz 

tercalary days that have been fully integrated in the Jul- facsimile and a photograph of the Digital Vatican Library). 


13 


eC 
a 


a x a 





= a : 
= 
| E |] : 
a 
a a] 
. Tas 
= 7 | 
rz ie 
a | : i. 
i 
| | a 
a S 
. = = 
" : z ' ia gi 
| | 
a 
= 
1 | 
i | 
wt ee = os 
ce 
| | 
|_| 
ii 
i . j 
| 
| : “p a " 
a : | a 
7 | 
ee | | 
a n 7 
+ | | | 
" | 
a5, a 
: r | a 
. a A 
L = ic x 
! - c 
= m rT | 
| a 
| ae . 
| | 
F 
: | 
iz = ol S 
| a 
att 
: || 
ol = P 5 a 
- i | 
5, 
x | 
|| 
a} 
faa) 
‘ 
a a = 
| | 


«=. the Mesoamerican calendar | 
.. how Landa’s legacy led to a scientific misconception ..— 


























> 
Pw 
Ee 


Se 


rrr en \ 





The old priest god Iztac Mixcouatl in Codex Borgia page 60 
(redrawn and digitized by the author after the facsimile of 
Loubat, the Graz facsimile and a photograph of the Digital 
Vatican Library). 


All the facts and arguments brought together about the 
Mesoamerican calendar, can only lead to the conclusion 
that the Diego de Landa’s reference on page 87 in his 
“History of the Indians of New Spain” of 1566 referring 
to this calendar is incorrect, because this has been ba- 
sed on an incorrect interpretation and ignorance. 


This means that all developed theories and calculations 
based on this incorrect assumption should be re-evalua- 
ted and adjusted where necessary. It remains a mystery, 
hoewever, why this assumption could have continued 
for the past 200 years without its justification being 
checked on the basis of facts. The only argument that 
was used is Landa’s word. 


With this, based on facts and arguments, it has now 
clearly been proven that the already 200 year existing 
Western assumption that the ancient Mesoamericans 
would have used calendars, much like the Julian calen- 
dar, is based on a misconception that has been able to 
exist due to an incorrect mentioning in a 1566 AD manu- 
script from the bishop Diego de Landa’s legacy. 
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